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A Real Deep Therapy Machine 


This Apparatus embodies all 
the latest advances in the 
X-ray Art. 


It is the only Machine that 
has a Special Winding to 
prevent line surges reaching 
the tube. This accounts for 
the exceptionally long tube 
life. 


Can YOU touch the high 
tension parts of your 
machine while operating? 
NOT WITH SAFETY, 


unless it is a “Standard.” 


Most Doctors do ‘not realize 
how far they have over- 
looked one of the most im- 
portant features of the 
Standard X-Ray Company’s 
Machine. 


WITH COMPLETE SWITCHBOARD AND 3 M. A. $ 2 2 5 TH] 0 0 
9 a 


Some of its Salient Features: 
1—The Only Safe Machine on the niarket. 
2—Extreme Long Tube Life account no line surges reaching Tube. 
3—Divided Transformer and Rectifying Mechanism, preventing breakdowns. 
4—-Combined Deep Therapy and Radiographic Machine, 250,000 volt capacity. 
5—Will operate the 8 M. A. or Watercooled 30 M. A. Tube. 
6—Quiet in operation—no complaining neighbors, no vibration. 
7—All metal construction—mechanically correct. 
8—A Real Value at a Reasonable Price. 


Standard X-Ray Company 


1938 N. Burling Street CHICAGO, ILLINOIS 
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SPECIAL POINTS IN ROENTGENOLOGY OF THE URINARY TRACT* 
By B. H. NICHOLS, M.D., Cleveland Clinic, CLEVELAND 


HE purpose of this paper is to bring 
out and emphasize certain salient 
points in the diagnosis of diseases of 
the genito-urinary tract which may be made 
by X-ray examination, and to mention cer- 
tain X-ray findings which, although not di- 
rectly diagnostic, may, in connection with 
the clinical symptoms, history, etc., aid in 
the final summing up of a case. 
We are of the opinion that in no other 
field, with the possible exception of the 


gastro-intestinal tract, is roentgenology of 


so great value. In practically all cases in 
which the clinical symptoms and the his- 
tory of the case bring the kidney under 
suspicion, a roentgenological examination 
of the entire genito-urinary tract should be 
made. In almost every instance, the roent- 
genogram will determine the size, shape 
and position of the kidney, and, in addi- 
tion, any suspicious shadows of greater 
absorptive power to the X-ray than the sur- 
rounding tissue, may be apprehended, 
together with their relative location. Even 
in the event that the first examination gives 
no positive evidence of a pathological con- 
dition, the possibilities that such evidence 
may be obtained by further X-ray study 
have not been exhausted. 

Every roentgenologist should be thor- 
oughly familiar with the clinical symptoms 
of diseases of the genito-urinary tract and 
also with the operative and pathological 
findings associated with each. It is not my 
‘intention to infer that such knowledge 
would enable the roentgenologist to enter 


1Read before the Chicago Roentgen Ray Society, 


the field of urology; it will, however, not 
only make him a competent consultant but 
it will also increase his respect for the spe- 
cialist in this field and will prevent him 


Fig. 1. Diverticulum on posterior wall of bladder 
visible only on lateral films. 


from attempting procedures which should 
be left to the hand of a skilled urologist. 
Moreover, the more extensive his knowl- 
edge of all phases of urological work the 
greater will be his ability to suggest to the 
urologist the best method of roentgeno- 
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logical procedure whereby to obtain the 
greatest amount of information with the 
least discomfort to the patient. 

This point may be illustrated by a case 
with a suspicious shadow in the right kid- 


Fig. 2. Duplication of kidney pelvis and ureter. 


ney area. Repeated examinations after 
catharsis will rule out the presence of an 
enterolith or foreign body in the gastro- 
intestinal tract, and roentgenograms taken 
with the patient on the abdomen in the gall- 
bladder position will usually rule out gall- 
stones, for, as compared with the shadow 
of a stone in the kidney, a gallstone shadow 
is in most instances smaller, more distinct, 
nearer the median line and sometimes out- 
side the kidney area, thus indicating its 
position nearer to the anterior surface of 
the body. This same information might be 
obtained by the passage of a ureteral cath- 
eter and the injection of an opaque solu- 
tion into the kidney pelvis, but I am sure 
we shall agree that the former procedures 
are preferable from the patient’s point of 
view, and in many cases the proposal to 
follow that program would come only from 
the roentgenologist. 
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In many cases, the most outstanding 
symptom for which patients consult a phy- 
sician is pain in the back. We feel, there- 
fore, that the roentgenographic examina- 
tion of the kidneys should include stereo- 


Fig. 3. Infantile kidney (left) with rice grain stones. 


scopic films which include the lumbar spine 
and sacro-iliac regions, so that in every 
case we can decide whether or not there 
may be some pathological condition of the 
spine which is causing the patient’s symp- 
toms. This is accomplished by using two 
14x17 films, each of the entire tract, and 
shifting either the patient or the tube and 
the film a stereo shift. 

The bladder may usually be studied 
quite satisfactorily by cystoscopic methods. 
However, additional information can often 
be obtained by an X-ray investigation. A 
calculus in the prostate or in a diverticulum 
which may not be found in the cystoscopic 
examination may be seen on the X-ray 
plate. A roentgenogram of the bladder 
filled with a super-absorptive solution will 
give the size, shape and position of the 
bladder and will show such abnormalities 
as diverticula and trabeculations or a patu- 
lous uretero-cystic orifice. X-ray examina- 
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tion of the bladder should include a film 
taken with the patient in the lateral posi- 
tion, in order to discover whether or not 
diverticula are present in the posterior wall 
of the bladder (Fig. 1). 

The pathological conditions of the ure- 
ters which may demand X-ray studies are 
anomalies, calculi, kinks, strictures and 
tumors both within and without the lumen. 

When a suspicious shadow is found in 
the ureteral area the method of procedure 
is important. Films should first be made 
with an opaque catheter in the ureter. 
Shadows which appear to be in contact with 
the catheter are usually but not always 
within the ureter, and shadows at some dis- 
tance from the catheter may also be within 
the ureter. In all of these cases films made 
with the patient in an oblique position are 
necessary, in addition to the anterior pos- 
terior films. These films should be fol- 
lowed by a ureterogram which may show 
a widely dilated ureter, within which lie 
both the calculus and catheter with some 
space intervening between them, or the 
ureterogram may show a tortuous ureter 
within which the catheter has not passed as 
far as the pelvis of the kidney. A calculus 
lying in a redundant loop of such a ureter 
gives the appearance of an extrinsic shadow 
which a ureterogram will locate. In some 
cases in which a film made in the anterior 
posterior position shows shadows in appar- 
ent contact with the catheter, a film made 
in the oblique position may show some dis- 
tance intervening between the catheter and 
the suspected shadow, thus usually ruling 
out calculus. 

Ureterograms are also of importance in 
determining the size, shape and position of 
the ureter in cases of an obstruction. It is 
our experience that changes in the position 
of the patient, for instance lowering the 
head of the table or placing the patient in 
the sitting posture, have but little effect 
upon the filling of the ureter at the time of 
injection. The normal peristalsis of the 
ureter is always toward the bladder, and, 
in cases of dilated ureters if the injection 
is continued until pressure is felt, a patu- 
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lous ureter with a non-contractile wall will 
become distended. In many cases it is 


quite important to withdraw the catheter to 
within a short distance of the lower end of 
the ureter in order to demonstrate a tor- 





Fig. 4. Renal calculus with negative density. 


tuous or kinked ureter, which may be 
straightened out by the presence of the 
catheter in its lumen. By this same maneu- 
ver a double ureter or a bifurcation of the 
ureter may be demonstrated (Fig. 2). 
Films of the kidney should always show 
the apparent size, shape and position of 
both kidneys. Several films taken at differ- 
ent times may be required to accomplish 
this. In cases in which a floating kidney 
is suspected, additional films made in the 
upright position will be found helpful. 
Pathological conditions of the kidney in- 
clude tumors, stones, infection and urinary 
stasis, or any combination of these condi- 
tions. Tumors of the kidney and such con- 
genital anomalies as infantile kidneys 
(Fig. 3) and polycystic kidneys may be 
seen on the X-ray film. There are many 
possible lesions which need to be consid- 
ered in the differential diagnosis of shad- 
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ows which suggest the presence of a tumor 
of the kidney, such as hydronephrotic sacs 
filled with urine, tuberculous abscesses 
from the spine, abdominal tumors, and, on 
the right side, distended gall bladders and 





Fig. 5. Calcified mesenteric gland. 
liver abscesses. The final diagnosis, there- 


fore, may have to depend upon a pyelo- 
gram of the kidney pelvis which, in the case 
of a tumor of the kidney which encroaches 
on the calices or pelvis, will usually show 
a quite characteristic deformity of the 
pelvis. 

A fairly accurate diagnosis of stones in 
the kidney can usually be made by X-ray 
films. Some types of kidney stones, how- 
ever, are not shown on the X-ray film. In 
the presence of a stone of this type, the den- 
sity of the shadow of the injected kidney 
pelvis may be lessened at the site of the 
stone (Fig. 4). In cases of stone in the 
kidney it is important to determine whether 
or not there is a kidney on the opposite side 
and also to know something of its size and 
appearance. 

Suspicious shadows, particularly in the 
right side, may have to be differentiated 


from gallstones. The method of establish- 
ing this differentiation we have described 
above. 

In establishing the differential diagnosis 
it is necessary also to consider the possible 


Fig. 6. Hydronephrosis. 


presence of calcified glands. These usually 
present irregular and cauliflower-like shad- 
ows which are quite unlike the shadows of 
urinary calculi (Fig. 5). The presence of 
enteroliths may be ruled out by repeating 
the X-ray examination after catharsis. 

It is also important in a roentgenological 
examination of the kidneys and ureters al- 
ways to ray the case just prior to the time of 
operation, as stones may change their posi- 
tion within a very short period of time. 

The diagnostic possibilities of pyelo- 
grams of the kidneys extend far beyond 
the determination of a deformity, of a tu- 
mor, or of non-opaque or opaque stones. 
From a single pyelogram one may deter- 
mine the presence of a polycystic kidney, 
of an ectopic kidney, of a double pelvis, of 
a horseshoe kidney, or of a displaced kid- 
ney, and, in many instances, of a pyone- 
phrosis or a hydronephrosis. 
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In a very large majority of cases it is 
not possible to determine from the pyelo- 
gram whether or not a hydronephrosis is 
accompanied by an infection. Oftentimes, 
however, we may with reasonable certainty 
assure a urologist that he is dealing with 
an infected kidney, particularly in those 
cases in which cortical infection has taken 
place and areas of necrosis are present. 

The correct interpretation of a pyelo- 
gram is of vital importance to the patient. 
It follows that it is essential to have a fair 
understanding of the variation in normal 
kidney pelves, which have an even greater 
range of deviation than the stomach. We 
must also bear in mind that a kidney pelvis 
may be dilated intermittently, and _ that, 
therefore, an ordinary pyelogram made 
after drainage may reveal few, if any, 
changes in the capacity or contour of the 
pelvis, unless this intermittent retention has 
existed for a sufficient time to produce per- 
manent changes in the kidney structure. 
Retention in the kidney may produce 
marked dilatation of the kidney pelvis with 
little change in the calices of the kidney. 
This probably occurs most frequently in 
kidneys with an extra renal pelvis. 

In a recent article on hydronephrosis, 
Crabtree made a very pertinent point. He 
said that the presence of a painful kidney 
with a moderate hydronephrosis should 
suggest a study of the opposite kidney for 
a similar condition, which perhaps has con- 
tinued for a long period, until, by disten- 
tion of the kidney, it has ceased to be pain- 
ful. It is of the greatest importance that 
this point be determined before an opera- 
tive procedure is undertaken. Generally, 
in cases of continued retention and disten- 
tion of the kidney pelvis, with or without 
infection, the pyelogram shows first a dis- 
tention of the calices of the kidney with 
practical obliteration of the minor calices, 
producing a broad, blunt termination with 
accompanying distention of the true pelvis 
(Fig.6). This deformity of the kidney pel- 
vis, however, is not always seen in early 
hydronephrosis, as some cases show a di- 
lated pelvis with no deformity of the 
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calices or a marked widening of the major 
calices with apparently sharp, clear-cut 
minor calices. These early changes, to- 
gether with the subjective symptoms of the 
patient, and, if possible, a determination of 
the etiological factor, lead to the early diag- 
nosis of hydronephrosis. 

The delicate structure of the kidney 
should always be respected. The roent- 
genologist should arrange his technical pro- 
cedure so as to make possible the immedi- 
ate exposure of the injected kidney. The 
urologist can then drain the pelvis at once 
and thus minimize the trauma and irrita- 
tion incident to pyelography. 


SUMMARY 


1. Roentgenology of the urinary tract 
should include a study of the entire tract. 


2. A thorough familiarity with dis- 
eases of the genito-urinary tract is neces- 
sary for an X-ray diagnosis. 


3. a. A differential diagnosis between 
kidney stones and gallstones can be made 
in a large majority of cases by plates of the 
abdomen, the shadows of gallstones being 
smaller and more distinct and closer to the 
spine. 6. A differential diagnosis between 
kidney lesions and diseases of the sacro- 
iliac region can be made by including on the 
initial plates a stereoscopic study of the 
lumbar spine and the sacro-iliac region. 

4. The most comfortable method of 
procedure for the patient should be selected 
for the identification of a suspicious shadow 
in the genito-urinary tract. 

5. Cystograms should routinely include 
lateral films. 


6. To identify a suspicious shadow, 

films should be made in two positions with 
the catheters in place. 
7. A catheter study of the ureters 
should be followed by ureterograms in cases 
in which the suspicious shadow is not in 
contact with the catheter. 

8. Studies of the ureters should in- 
clude the withdrawal of the catheter to the 











lower ureter to demonstrate kinked or tor- 
tuous ureters. 

9. All cases of stone should be re-rayed 
just before operation. 

10. All examinations should be made 
immediately after injection of the kidney 
pelvis. 

These conclusions are based in part upon 
our experience in 110 complete examina- 
tions of the urinary tract, including studies 
of the kidneys, ureters and bladder. A 
diagnosis based on the plain films alone as 
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checked at operation would have been con- 
firmed in 93 cases, or 85 per cent. Addi- 
tional study by means of pyelograms, etc., 
enabled us to make a diagnosis in every 
case which was confirmed at operation. 
These cases include: 

Calculi, 81. 

Tuberculosis, 14. 

Hydronephrosis, 11. 

Pyonephrosis, 2. 

Tumors, 1. 

Stricture ureter, 1. 





Intracranial pressure.—Evidences of intra- 
cranial pressure are readily shown by X-ray. 
An appreciation of the normal radiographic 
appearance of the skull is essential, and this 
must be based on a knowledge of the normal 
anatomical characteristics. The skiagraph of 
the normal skull coincides completely with the 
anatomy, yet the superimposition of shadows 
makes a complex picture. 

In the examination of about 3,000 cases at 
Bellevue Hospital, New York, 750 were exam- 
ined for evidences of injury or pathology, being 
referred for the following: fractured skull, con- 
cussion, foreign bodies, dyspituitarism, brain 
tumor, Paget’s disease, microcephalus, hydro- 
cephalus, temporo-sphenoidal abscess, epidural 
abscess, epilepsy, Mongolian idiocy, mental de- 
ficiency, acromegaly, syphilis, myeloma and 
metastatic carcinoma. 

The roentgen signs of increased intracranial 
pressure vary in the acute, subacute or chronic 
cases. In the acute type there is a peculiar mot- 
tling of the skull field, represented by areas of 


increased illumination with intervening spaces 
of normal brain shadow, this appearance justi- 
fying the diagnosis of mild form of diffuse 
edema of the brain. In the absence of fracture, 
such an appearance indicates the existence of 
brain concussion. The subacute type presents 
the same type of shadow though not so diffuse, 
the differentiation depending largely on the 
clinical history, date of injury and objective 
signs. Chronic intracranial pressure may be 
congenital or acquired. The congenital type is 
found in oxycephalic or microcephalic heads; 
the acquired type is found in injury, epilepsy 
and brain tumor. The shadows are those of 
crescentic osteoporosis of the inner table, either 
general or confined to one locality. 

Evidences of acute intracranial pressure may 
be visualized in 80 per cent of fractures. 

W. W. Warkins, M.D. 
The Roentgen Signs of Increased Intracranial 


Pressure. Lewis J. Friedman. N.Y. Med. Jour. 
and Med. Rec., Oct. 3, 1923, p. 437. 


























THERAPEUTIC RADIATION FROM THE SURGEON’S STANDPOINT’ 
By LEWIS L. McARTHUR, M.D., Cutcaco 


AVING lived in intimate contact 
with and through the entire histor- 
ical period of this branch of sci- 

ence; having in a sense been a pioneer in 
its use in this community, enjoying the un- 
enviable notoriety of having had to report 
the first as well as most extensive X-ray 
burn ever occurring in its history, and hav- 
ing in co-operation with Dr. W. A. Pusey 
early demonstrated its remarkable influ- 
ence in Hodgkin’s disease, must be my ex- 
cuse for appearing before you. My desire 
to do something to improve, clarify, and 
bring about both a better co-ordination and 
a better understanding between the general 
surgeon and the roentgenologist than now 
exists, results in my embarrassment. 
Should I, therefore, at times seem to speak 
too bluntly, it is not with the slightest in- 
tent of provoking recriminations, but with 
the hope of checking in some degree the 
discordant note that within the past five 
years has arisen between the surgeon and 
the roentgenologist. 

The status of high voltage X-ray deep 
therapy (as understood by the German 
school) is as yet a by no means settled one, 
in the mind of the general surgeon. The 
high hopes raised by the knowledge that an 
heretofore impossible dose was physically 
made possible in the depths of the body, 
have not been followed by correspondingly 
great improvement in results. Simultane- 
ously with the adoption of these deep pene- 
tration doses there have appeared such pro- 
found constitutional symptoms as to rivet 
attention and give us pause. To have the 
blood picture drop with one treatment two 
hundred to five hundred thousand reds, and 
drop two thousand to four thousand whites 
cannot be lightly regarded. The stomach 
or intestinal mucosa has similarly been 
shown susceptible to ulcerative processes, 
the delicate lung tissue to fibrosis, and the 
toxic products of destructive changes to ac- 
cumulate in the circulation to such extent 


1Read before the Chicago Roentgen Ray Society, 


as to provoke severe vomiting and great 
prostration. Personally I know of but one 
deep case that is an apparent, a sympto- 
matic cure, and that observation is of but 
eighteen months’ duration—too recent to be 
considered a cure. 

Let us start then with the definite under- 
standing that the surgeon is a hearty cham- 
pion of X-rays used therapeutically, that 
he is daily indebted to its use in his prac- 
tice, and has especially strong convictions 
based on long and wide experience of its 
great post-operative prophylactic value. 
Having then utilized this wonderful aid 
during a quarter of a century, with numer- 
ous indubitable cures, is it surprising that 
he resents the situation that now obtains? 
He admits freely that he largely has him- 
self to blame, because not keeping pace him- 
self with all the improvements in appara- 
tus, tubes, technic, screening, he has more 
and more left to the roentgenologist (un- 
cannily familiar with these but wholly un- 
familiar with the individual case) the en- 
tire matter of treatment. This, in spite of 
his knowledge, based on past experience 
that by methods safe for the patient, he has 
abandoned them to each new prevailing 
technic, forgetting the words of the Master, 
“Try all things; hold fast to that which is 
true.” And so it has come about that he 
can no longer control his prescription but 
must needs leave it to the will of the tech- 
nician, who, ignorant of the idiosyncrasies 
and peculiarities of the individual case, fol- 
lows the accepted but inflexible routine of 
his guild. For example, I offer the agree- 
ment of some years ago by which every 
technician fixed twenty-one days’ interval 
as the irreducible minimum for any and 
every case of carcinoma, refusing peremp- 
torily a single day’s departure from that 
rule, notwithstanding the fact that the case 
in question might be, say, a carcinoma of 
the jaw, open at all times to inspection, 
seen to reduce during the first days follow- 
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ing the treatment, then grow beyond its for- 
mer size, but condemned to await the neces- 
sary three weeks’ lapse before being grant- 
ed another treatment. 

Secondly, with the advent of the enor- 
mously high voltage current and the better 
filtration, came the abandonment of the 
older proven methods, so that cases long 
known to be amenable to them must needs 
be submitted to the prevailing deep pene- 
trating ray, even though cutaneous or sub- 
cutaneous in location and with no suspicion 
of deep involvement. The surgeon familiar 
with the potentialities of this newer deep 
therapy ray regards it as a_ two-edged 
sword, capable when used routinely of ir- 
reparable damage, and even when utilized 
by the most expert to be controlled by 
checking the destructive changes its use 
necessarily makes in the normal tissues, the 
blood, and those viscera penetrated by it 
while aimed at those diseased. Has not the 
fact that the skin can now be boldly pene- 
trated by excessive doses without an ex- 
ternal scar led to too great temerity? With 
the newer methods of measurement, the 
idea has grown and is demonstrable that 
the older technic supplied only a fraction 
of the dose at the surface, and its corollary 
followed that a much more penetrating dose 
was essential. Ucuace the higher voltage, 
greater penetration, larger dosage, and 
greater injury to the normal tissues in the 
effort to approximate the 

CANCER LETHAL DOSE! 

Until we know what that is—and we cer- 
tainly do not at present, because some can- 
cers yield like magic to a dosage under 
which others actually flourish —should we 
not divide our dosage and increase its fre- 
quency? Moreover, while it is demon- 
strably true that only a fraction of the dose 
at the surface by the old technic reaches the 
deeper structures, it has for years also been 
demonstrated, beyond refutation, that cura 
tive results from those fractional doses 
have obtained, Vinally, the question is still 
open Ww discussion: whether several small 
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doses at short intervals cannot do the same 
work more safely than a lethal dose at 
three-week intervals. 

Thirdly: Left so entirely to the routine 
of the technician, we find that no case will 
be radiated for gall bladder or kidney un- 
til certain preparations have been made, 
and find on the record, as ordered the night 
before by the roentgenologist without con- 
sulting the surgeon, “Castor oil, oz. 2, an 
enema SS&G next morning, to be followed 
by an alum enema,” notwithstanding the 
fact that the case in question has been under 
treatment for ten years by several of the 
best internists for a most extensive ulcera- 
tive colitis with hemorrhages, requiring all 
their best efforts to make life bearable. 
Again, a case of jaundice of several weeks’ 
standing, with the consequent cholemic ne- 
phritis, requires a G. I. to help determine 
the nature of the obstructive jaundice; 
shows some possible spastic condition of 
the pylorus, and is ordered (by the X-ray 
Department) fairly large doses of atropin, 
with a promptly following anuria. 

To cap the climax and make us ask our- 
selves where it will end, this has recently 
occurred in two of our larger and better 
hospitals: The medical man sending the 
case for treatment has suggested certain 
precautions in the particular case as to dose, 
when he has been informed, “I’m giving the 
treatments in this institution and I don’t 
care for any suggestions.” A patient sent 
for a cutaneous carcinomatosis, with a per- 
sonal request based on a consultation of 
four eminent men that only superficial 
therapy be used (having suffered in another 
city from the high voltage), was informed 
that if it was not to be done his way, he 
(the technician) didwt care to treat the 
This to the patient sent to him; not 
to the medical man sending the case! 

While the writer may have made refer- 
ences to factors not wholly germane to the 


CUMe, 


question of deep therapy of malignant dis- 
eune, these factors have appeared in  con- 
with and therefore 
Ihrow a strong sidelight on the viewpoint 


nechon auch cases, 
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of the surgeon supplying the case—the one 
in the ultimate analysis responsible. 
Though he may not have the technical fa- 
miliarity necessary to administer the ap- 
propriate treatment, he should be credited 
at least with a working knowledge of the 
literature of deep therapy, as well as the 
results; for are not his patients among 
those upon whom your statistics are 
founded? Let him then at least share in 


the prescription by emphasizing his rea- 
sons for a departure from a given routine 
in that individual case, and be not too con- 
vinced that by only one route can the pa- 
tient arrive at the haven sought—a cure. 
By so doing, both the science and the art 
will be improved, the patient benefited, and 
the relations (now somewhat chilled) be- 
tween the medical man and the technical 
expert be restored to their proper warmth. 





Duodenal ulcers.—The factors that govern 
the roentgen findings in cases of duodenal ulcer 
are analogous to those governing gastric ulcer, 
and the changes seen may be regarded as exact 
replicas of the latter, such differences as exist 
being readily explained by the biologic and 
anatomic characteristics as applied to the size 
and degree of irritability of the organ. The 
author endeavors to prove that a duodenal ulcer 
likewise manifests itself in the majority of in- 
stances by the presence of a niche, and that the 
defect itself may seldom represent the ulcer base 
proper. 

The anatomy of the duodenum is discussed at 
some length and special stress laid on the ar- 
rangement of muscle fibers, especially the longi- 
tudinal muscle bundle, which, by virtue of its 
development along the lesser curvature, seems 
to play an important part in the production of 
deformities of the duodenal bulb when ulcer 
exists. As the predilection of ulcers in the 
duodenum is close to or overriding the lesser 
curvature, the author believes that any irritation 
arising from an ulcer in this region causes an 
increased tension in the longitudinal muscle bun- 
dle, which, by virtue of its stronger contractile 
power and its suspension mechanism, forms a 
fulcrum towards which the circular muscle fibers 
in the same segment are drawn. Often the con- 
traction is so intense as to interfere with the fill- 
ing and visualization of the niche, and in such 
instances the administration of antispasmodies in 
full physiologic doses will invariably cause par- 
tial or complete relaxation of the spasm, and a 
niche, which was invisible before, may be seen 


to fill out on the lesser curvature. The author 
believes that with this method the frequency of 
the visualization of niches may be markedly in- 
creased, thus making the niche the most common 
roentgen deformity of duodenal ulcer. 

In the series of thirty cases, which were proved 
by operation or typical history and response to 
dietary treatment. twenty cases (66 per cent) 
revealed niches, fourteen of which were on the 
lesser curvature and five on the greater curva- 
ture; one was an en fache niche. Twenty-four 
cases presented defects, of which twelve were 
associated with niches, and twelve were not; of 
the latter, six were organic defects. Nineteen 
niches were associated with retraction of the 
duodenal bulb, twelve of which presented de 
fects on the opposite side. 

The roentgen defects indicating extreme nar- 
rowing of the duodenum are but seldom found 
during operation or post-mortem examination. 
They vary in size during the same examination 
and are considerably influenced by the admuinis- 
tration of belladonna for several davs. The 
author, following the preliminary examination, 
gives 20 to 25 drops of the tincture of belladonna 
every four hours for forty-eight hours, simul- 
taneously restricting the patient to a mulk diet. 
The organic causes, as induration and scar for- 
mation, form buat a miner part in the creation 
of these defects. 

J. D. Camp, MOD. 

Vewer Phases in the Roentgen Interpretation 
of Duodenal Ulcers, J. 8. Diamond. Am. Jowr 
Roentgenol, and Rad, Ther, Xl, April, 1924, py. 
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OPSTETRIC ROENTGENOGRAPHY* 
By W. A. NEWMAN DORLAND, A.M., M.D., F.A.C.S., Cuicaco 


Y OBJECT in presenting this brief 
M paper is to renew, if I may, your 

interest in some of the phases of 
the application of the X-rays to the study 
of embryology and the practice of obstet- 
rics, and to remind you of some of its in- 
teresting possibilities. 





Fig. 1. Full-term chimpanzee fetus; antero-posterior 
view; stillborn in breech-presentation (Dorland). Cour- 
tesy of Dr. Charles Hill. Note remarkable resemblance 
to the human fetus. 


In 1906, ten years after the announce- 
ment of the epoch-making discovery of the 
X-rays, Warthin, of Ann Arbor, in an il- 
luminating paper published in the /nterna- 
tional Clinics, enumerated the various uses 
to which these rays had been applied up to 
that time. These were: (1) The detection 
of foreign bodies in the organs or tissues; 
(2) The diagnosis of bone-injuries; (3) 


iRead by invitation before the Radiologic 
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The recognition of skeletal anomalies; (4) 
The localizing of calculi and calcified 
blood-vessels; (5) The diagnosis of dis- 
eased conditions of the internal organs; 
(6) The determination of the bactericidal 
action of the rays; (7) Their application in 
the treatment of certain skin-conditions; 
(8) In the treatment of malignancy; (9) In 
the treatment of various neuralgias (be- 
cause of the analgesic action of the rays) ; 
and (10) In the treatment of the anemias. 
You will notice he did not even mention 
their employment in embryology and ob- 
stetrics. 

THE EFFECT OF X-RAYS ON LIVING TISSUES 

Prior to that time, however, the inquisi- 
tive minds of certain scientists, notably the 
Hertwigs and Heinecke, of Germany; Beck- 
ton and his associates of the Middlesex Hos- 
pital, of England; and some of our own in- 
vestigators, as Bardeen, of New York, and 
the scientific workers of the University of 
Texas, and those engaged in the laboratory 
of the U. S. Bureau of Fisheries at Wood’s 
Hole, Mass., had been studying the very 
relevant subject of the effect produced by 
these rays upon living tissues and upon 
fertilized and unfertilized ova. This was 
a study of vital importance, upon the out- 
come of which notable, if not grave, issues 
might depend. We must remember, how- 
ever, that the application of roentgenog- 
raphy to embryology and obstetrics is still 
in its early infancy. Consequently, deduc- 
tions which to-day seem conclusive may, in 
the more or less immediate future, have to 
be amended to meet the changes resulting 
from the growth of the science. 

It would not be possible, or feasible, at 
this time to enter deeply into this subject. 
The results obtained by these scientific 
delvers have been uniformly interesting and 
suggestive. Almost without exception they 
found that changes—which were at first 
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stimulating and subsequently depressing in 
character—occurred in the radiated tissues 
and ova. So universal were the ultimate 
deleterious effects of the rays that the very 
recent conclusions of Bailey and Bagg, of 





Fig. 2. Chimpanzee fetus; lateral view (Dorland). 
Courtesy of Dr. Charles Hill. j 


New York, as to the practical use of the 
X-rays in obstetrics, seem justifiable. They 
assert that “irradiation of the ovum during 
early pregnancy should never be permitted; 
radiation in late pregnancy, while it may 
not produce gross abnormalities at birth, 
may hinder the growth and development of 
the child in later life.” These observers 
arrived at these conclusions because of the 
almost inevitable production of embryonic 
abnormalities in amphibian and_ other 
forms of lower life by X-ray irradiation, 
the abnormalities at times amounting to 
positive monstrous formations. 

It is far too early to arrive at any final 
deductions in human embryology from 
clinical findings as to the action of roent- 
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gen rays on the human ovum or very early 
embryo. That ovular abortion may be pro- 
duced by the rays it is safe to assume. 
Their effect upon the embryo in the produc- 
growth and 


tion of arrested or perverted 





Fig. 3. Complete breech-presentation; right sacro- 
anterior position. Note the extended arm, which might 
cause confusion as to the possibility of a third fetal pole. 


in the development of the various types of 
monsters is as yet unknown. At any rate, 
we, as obstetricians, and you, as roentgenol- 
ogists, should be ever on our guard as to 
possible disastrous results following the too 
frequent or unlimited use of the rays in 
early pregnancy. 


THE X-RAY DIAGNOSIS OF NORMAL AND 
ABNORMAL EMBRYONIC DEVELOPMENT 


After the seventh week of intra-uterine 
life the various centers of ossification in the 
fetal bony system begin to vaguely appear 
in the roentgenograms. It, therefore, be- 
comes possible not only to affirm the exis- 
tence of a gestation, but also to more or less 
closely approximate embryonic age by 
these plates. These skiagrams, also, com- 
prise valuable aids in the study of com- 
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parative embryology when they are taken 
into consideration with corresponding 
plates showing the anatomic development 
of fetal products of other of the higher 
Primates. This is well illustrated by the 





Transverse presentation near term, head to 
This position was corrected by 


Fig. 4. 
the left, back anterior. 
external version. 


interesting skiagrams of a full-term chim- 
panzee fetus here presented (Figs. 1 and 2). 

Deviations from the normal skeletal 
formation, including additional structures, 
as the presence of cervical ribs, a caudal 
bony appendage, and supernumerary verte- 
bre and digits; the congenital absence or 
fusion of certain bones, as the fibula, radius 
or femur; and other abnormalities of bone- 
development, as achondroplasia and arthro- 
gryposis, may all be beautifully shown in 
roentgenograms, Accordingly, these be- 
come valuable diagnostic aids in certain 
cases of clinical obscurity. Thus, J. P. 
MeMurrich remarks: “The occurrence of 
a cervical rib is the excessive development 
of a rudiment normally present, but the 
conditions which determine or are associ- 
ated with the undue development are not 
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Fig. 5. Asymmetric flat pelvis. 

so evident. Three associated conditions 
may be imagined: (1) The development of 
the extra rib may be a local affair not af- 
fecting the general segmentation of the 
body; (2) it may be associated with the 
intercalation of an additional vertebra, as 
in several cases reported by Garré and 
Drehmann in which there was also scolio- 
sis; (3) it may be associated with a more 
or less distinct forward transference of the 





Vig. 6.  Pseudo-osteomalacic pelvis in a_ rachitic 


dwarl; antero-posterior view; dorsal posture, 
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characteristics of the segments, the last 
cervical segment, for example, assuming 
the characters of the first thoracic and the 
last thoracic that of the first lumbar.” By 
employing the X-rays it should become a 
comparatively easy matter to determine 
which of these factors is the disturbing 
cause in any given case. 

It is not so simple a matter to recognize 
the normal or abnormal development of the 





Fig. 7. Pseudo-osteomalacic pelvis in a_ rachitic 
dwarf; lateral view; head of five months’ fetus visible 
against ilium. 


softer structures, the abdominal and pelvic 
viscera. Indeed, prior to 1904, when Rie- 
der introduced the bismuth test-meal, it was 
practically impossible to arrive at any satis- 
factory conclusion as to the location or ana- 
tomic condition of these organs during life. 
This is now changed. In fact, it is to the 
advent and utilization of the X-rays that we 
are indebted for our present accurate knowl- 
edge of the varying shape of the human 
stomach, which, in life, does not at all re- 
semble the form which is described by all 
our modern text-books, but is, rather, fish- 
hook, syphon-like, or cow-horn in’ shape. 
Anomalies of shape and position of these 








Fig. 8. Coxalgic pelvis; left hip diseased. 
internal organs are very common, and these 
variations may, with the aid of our modern 
technics, be more or less readily detected 
by the use of the X-rays. 

The embryologist well knows that curi- 
ous changes are constantly going on in the 
growing body of the young human embryo. 
There are ascents and descents, turnings, 
writhings and twistings, rotations and revo- 
lutions. Kidneys are rising and testicles 
descending, and both are gyrating spirally 
while changing their positions; the gastro- 
intestinal canal is slowly descending and re- 
volying on its vertical axis; other similar 
phenomena are in process of evolution, and 
it is important that all these movements be 
carried out accurately in order to secure 





Fig. 9  lrregularly contracted rachitic pelvis with 
lumbar scoliosis; convexity to the left. 
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normalcy in the human body and the avoid- 
ance of the development of anomalies of 
shape and location of the various organs 
and tissues concerned. When we consider 
the manifold intricacies of these writhings 


Fig. 10. Congenital fetal scoliosis, showing malforma- 
tion and crowding of the ribs of the right side with 
wide separation of the ribs of the left side. 


and contortions, together with the anatom- 
ical complexity of the parts, the wonder is 
that anomalies are so few and that the vast 
majority of the embryonic bodies are ana- 
tomically correct. 

We are all familiar with arrests of these 
evolutionary movements in the genito- 
urinary area. Some ago (1911), 
when preparing my inaugural thesis for 
the Chicago Gynecological Society, I, after 
much difficulty, traced the embryology of 
the human kidney from its origin in the hol- 
low of the sacrum to its final resting-place 
in the Joins, and noted the anomalies of site 
and formation that might possibly occur 
during this rise from the pelvis. We all 


yea rs 


know that the renal buds are normally 
thrown out posteriorly and that during the 
ascent of the kidneys there occurs an axial 
rotation of these organs that brings them 
ultimately into their normal position with 


rm 


Fig. 11. Achondroplasia feetalis. 

the hila directed internally. Should the 
renal buds be primarily directed laterally, 
the embryonic organs will be swept outward 
and forward with the somatic halves, to be- 
come lodged finally upon the anterior ab- 
dominal wall; should the rise of the buds 
be arrested, varieties of ectopic kidneys 
will result, and if the buds should fuse, the 
horse-shoe or other varieties of united kid- 
neys will be formed. 

Now, prior to the advent of the X-rays 
all these variations and anomalies of the 
viscera, including the extreme of rotation 
—visceral transposition (situs inversus 
totalis) — were either completely — over- 
looked or were discovered accidentally on 
the operating or dissecting table or at the 
autopsy. Only the very skillful diagnosti- 
cian would occasionally recognize the ab- 
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normal condition. After the X-rays were 
discovered all this obscurity began to clear 
away rapidly, and to-day visceral abnormal- 
ities, foreign bodies, gastroliths, renal and 


Fig. 12. Anencephalus, diagnosed before labor. 


hepatic stones, and other anomalous condi- 
tions may be distinguished with relative 
ease. 


ROENTCENOGRAPHIC PELVIMETRY 

Roentgenoscopy of the female pelvis be- 
fore, during and after gestation may elicit 
much valuable information bearing upon 
the possibilities of dystocia and its proper 
preventive treatment, as well as on the ef- 
fects of labor upon the pelvic articulations. 
As yet, the literature upon these subjects is 
comparatively meager. It behooves us, 
therefore, as obstetricians and roentgenolo- 
gists, to examine with the aid of the X-rays 
every type of deformed pelvis that chance 
may throw in our way. A valuable collec- 
tion of plates may thus be accumulated for 
future use. 

As early as 1909, Raffin and Arcelin 
made a radiographic study of the normal 


female pelvis. F.W. Lynch, in 1920, noted 
the changes occurring in the pelvic articula- 
tions during pregnancy as revealed by the 
X-rays. Other investigators, including 


Fig. 13. Dorland’s case of Uromelia (Sympus mo- 


nopus), This is not an instance of true sympodia, as 
the roentgenogram shows. 


Bouchacourt (1909 and 1910), Dos San- 
tos (1911), M’Kendrick and Young 
(1911), Cova (1912), Manges (1912) and 
Fabre and Trillat (1913) have studied 
roentgenoscopy as applied to pelvimetry 
and especially to the determination of the 
measurements of the superior strait; while 
Tweedy (1911) and Fabre and Trillat 
(1912) have made instructive skiagraphic 
studies of types of contracted pelves. A 
valuable aid in this branch of roentgenos- 
copy has been the roentgen-ray stereopti- 
con with the use of the biconcave lens, 
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which has materially helped in the recog- 
nition of the anatomical features and rela- 
tions in normal and deformed pelves. I 
trust it will not be long before we will have 
at our disposal plates of all forms of pelvic 


~~ 


Fig. 14. Roentgenogram of Dorland’s case of Uromelia 
(Sympus monopus/. 


deformity. This will depend largely upon 
the interest and activity which we, the 


roentgenologists and obstetricians, will 


manifest in the matter. 


THE X-RAY DIAGNOSIS OF NORMAL AND 
ABNORMAL PREGNANCY 


Bearing in mind the warning to which | 
have already called your attention as to 
the dangerous possibilities following the 
employment of roentgenoscopy in preg- 
nancy in the production of ovular death 
with early abortion or in the inducing of 
abnormalities of fetal development, it still 
remains true that in the X-rays we have a 
very valuable aid in the diagnosis of preg- 
nancy. By them we can frequently differ- 
entiate between pregnancy and varieties of 
abdominal tumor; we can determine in ad- 
vanced pregnancy the position of the fetus 
in utero, and the relations between the fetal 


head and the pelvic canal, and we can rec- 
ognize the presence of multiple pregnancy. 
In the latter connection it is interesting to 
note Moller’s demonstration of triplets by 
the roentgenogram in 1920. Changes, also, 


Fig. 15. Dorland’s case of Craniopagus parietalis. 
in the fetal presentation just prior to the 
onset of labor and even during the actual 
progress of labor have been demonstrated 
by the roentgen ray (Speidel and Turner). 

It stands to reason that the greatest dif_- 
culty in the use of the X-rays in the de- 
termination of pregnancy will be encoun- 
tered in the early months of gestation. 
Those indefatigable workers, Stein and 
Arens (1923), have very recently pub- 
lished an enlightening paper on this sub- 
ject, with which you are doubtless all ac- 
quainted. By the employment of artificial 
pneumoperitoneum it becomes possible to 
demonstrate a typical gestational change in 
the uterine form in the early weeks of preg- 
nancy, including a general enlargement of 
the organ and especially of the isthmus. 
We are also largely indebted to our own 
able investigators, Rubin, Reuben Peterson, 
and Cron of Ann Arbor, for considerable 
of our knowledge of this subject. 

The determination of the fetal outlines 
can be relied upon only after the fifth 
month of pregnancy, but when recognized 
they comprise a positive sign of gestation. 
Stein and Arens positively assert that they 
are able “to show the whole fetus on the 
film, even to the extent of hands, feet, or- 
bits, sphenoid sinus and sella turcica, under 
favorable conditions,” at about six months 
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of intra-uterine life. This is excellent work 
and a positive advance over the statement 
of the most recent text-books on obstetrics, 
which almost unanimously claim that the 
X-rays are useless for diagnostic purposes 
during the first two trimesters of pregnancy. 


fo 
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Fig. 16. Skiagram of Dorland’s case of Craniopagus 
parietalis, showing absence of cranial vault in both 
fetuses. 


In the last trimester of pregnancy the 
diagnostic use of the rays in both normal 
and abnormal cases has proved eminently 
satisfactory; the position of the fetus in 
utero may be readily determined, as well 
as the comparative proportions of the head 
and inlet. Abnormal presentations, as of 
the pelvic extremity with its modifications, 
and transverse positions of the fetus or 
minor deflexion attitudes, may be clearly 
demonstrated. Repeated roentgenograms 
taken at short intervals may detect spon- 
taneous versions occurring toward the close 
of gestation, or may show the successful 
accomplishment of prophylactic version 
done to correct breech or oblique presenta- 
tions of the fetus. Such remarkable 
changes in position, even involving a rota- 
tion of the fetal ellipse through half a circle 
in the last week of gestation, have been re- 
ported by Hubeny and Stein and Arens, 
the patient of the latter investigators being 
a primipara. These are curious autover- 
sions, the credibility of which could be 
guaranteed only by the X-ray findings. It 
is also quite possible to show advanced ec- 
topic pregnancy by means of the rays, as 
Peterson, quoted by Stein and Arens, has 
recently reported; and even in the early 


stage ectopic gestation may be diagnosed 
by means of the rays under favorable con- 
ditions. 

There is, therefore, an undoubted field 
for roentgenoscopy in advanced pregnancy 
for diagnostic purposes in obscure cases. 
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Fig. 17. Baudouin’s case of Craniopagus parietalis at 
age of six months. 


Time and experience alone will tell whether 
such a practical use of the rays must be 
discontinued because of injurious effects 
upon fetal life and development. 


TERATOLOGIC SKIAGRAPHY 


It is probable that skiagraphic studies of 
teratisms will largely remain a matter of 
scientific interest only, as for purposes of 
correctly classifying these curious anoma- 
lies of development. However, the ante- 
natal diagnosis of certain varieties of fetal 
monsters may be possible by means of the 
X-rays. Thus, Case, in 1916, showed that 
it was possible to recognize anencephalus 
in this way prior to birth, and it seems rea- 
sonable to suppose that double monsters, 
such as dicephalus, may be readily discov- 
ered by the same means and appropriate 
treatment instituted. 

The chief use of the rays in the study of 
monsters, however, will probably be the de- 
termination of the skeletal defects or other 
anomalies of growth without mutilation of 
the museum specimens by the scalpel or 
dissecting-knife. In 1915, I presented be- 
fore the Chicago Gynecological Society 
three rare teratisms with their X-ray plates. 
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Fig. 18. 


These were a specimen of sympodia in 
which the roentgenogram showed complete 
absence of the right lower extremity; a case 
of craniopagus showing absence of the up- 
per portions of the parietal bones, both cal- 
varia being defective, and a remarkable 
case of acephalia, so-called, in which the 
X-ray film revealed the monster to be, in 
reality, a case of cryptocephalus, the skull- 
bones and sutures readily showing in the 
supposed body-mass. In 1917, the la- 
mented embryologic pathologist, Ballan- 
tyne, in co-operation with H. Rainy, pre- 
sented before the Royal Society of Edin- 
burgh a study of skiagraphic researches in 
teratology in which he showed a remark- 
able series of fifteen plates of teratologic 
skiagrams. 

We, thus, have an excellent basis upon 
which to found an extensive investigation of 


Dorland’s case of so-called Acephalia (Acerhalus thorus), with its normally formed stillborn twin. 


this interesting field of scientific research. 
Various suggestive questions will at once 
occur to us in this connection. For instance, 
is every case of acephalia cryptocephalous 
in reality, or are there two distinct varieties 
of these rare cases—a true acephalia with 
complete absence of the head-bones, and 
another group including cases like my own 
of concealed cephalic bones? Does every 
case of dicephalus show a duplication of 
the spinal column from the pelvis up, as in 
Quimby’s case, or does the bifurcation take 
place in some instances in the cervical 
spine? Are all the cases of sympodia like 
my own, showing complete absence of one 
fetal leg, or are both fetal legs enclosed or 
fused in the mermaid-like extremity of the 
monster in some instances? These are in- 
teresting questions—and there are many 
others—which can be finally answered only 
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by roentgenographic examination of the 
various museum specimens. 


NOTE.—Thanks is acknowledged to Drs. Arens 
and Stein for the loan of some of the illustrations 
embodied in this paper. 
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CHRONIC PULMONARY STREPTOCOCCICOSIS'’ 


By FRANK S. BISSELL, M.D., Department of Roentgenology, Minneapolis Clinical Association, 
MINNEAPOLIS, MINNESOTA 


RIOR to the epidemic of 1918-19 

there was little reference in medical 

literature to streptococcic invasions of 
the lower respiratory tract. During and 
following this period, however, one finds 
many reports dealing with the clinical 
manifestations and pathological changes of 
acute streptococcal infections of the lungs, 
bronchi and pleure. The roentgenological 
aspects of the subject received no little con- 
sideration, one of the more noteworthy con- 
tributions being that of John Hunter Selby. 
who reported his observations in a series of 
cases at Walter Reed Hospital, Washington, 
D.C. In the various military camps of the 
country, intensive pathological studies were 
conducted, and have been reported by Mac- 
Callum and others. The study of the strep- 
tococcus carrier also received a fresh im- 
petus and many interesting and valuable 
facts were brought to light. 

Among the conclusions which one may 
draw from a review of these articles are the 
following: 

The acute pulmonary infections of this 
epidemic were not autogenous but were 
transmitted from one individual to another, 
either directly or indirectly. 

The invasion occurred through — the 
bronchi, soon involving the peribronchial 
tissues, and then either by direct extension 
or through the lymphatics, attacked the 
pleura. 

Among apparently healthy people, there 
are a large number of carriers, who harbor 
hemolytic streptococci within their tonsillar 
erypts, but the organisms will not persist 
upon normal mucous membranes. They 
either colonize, with resultant pathological 
changes in the surrounding tissues, or they 
are carried away by air currents, mucus, 
et cetera, 

This latter conclusion, if correct, has an 
important bearing upon the present thesis 
in the light of the frequent finding by ne- 


iVresented hefore the Annual Meeting of the Radiological Nociety of 
Minnesota, December, 1424 


crologists of prolific colonies of strepto- 
cocci within the bronchi in the absence of 
pneumonia or other acute infectious pro- 
cesses. It is, in fact, a finding so common 
that many necrologists have come to con- 
sider it of a significance too slight to be 
worthy of mention in their autopsy reports. 

A suggested corollary to this is the indif- 
ference with which roentgenologists treat 
their signs of localized peribronchial infil- 
tration. 


CHRONIC STREPTOCOCCUS INFECTIONS 


Although the acute streptococcal infec- 
tions attack the host from without, it is an 
accepted principle that the chronic infec- 
tions, such as endocarditis and arthritis, are 
autogenous in character, occurring in indi- 
viduals with foci in the tonsils, teeth, sin- 
uses or elsewhere. And notwithstanding the 
apparent predilection of the streptococcus 
for the respiratory tract, little attention has 
been given to the possibility of chronic 
streptococcal infections of the lungs, bron- 
chi and pleure. 

The writer, as a_roentgenologist, dis- 
claims any intent to carry on bacteriolog- 
ical or pathological research through the 
back door of roentgenological observation. 
It is, rather, in the hope of stimulating in- 
vestigation on the part of those who have re- 
search facilities that this paper is presented. 
A further incentive to its presentation is to 
offer to active practitioners in the field of 
roentgenological diagnosis, a satisfactory 
classification for a large group of cases 
heretofore unclassified. 


PATHOLOGICAL CONSIDERATIONS 


While litthe if any attention has been 
given by the pathologist to the possibility of 
chronic streptococcal infections of — the 
lungs, one finds in the literature frequent 
references to the incompleteness of our 
knowledge concerning the hemolytic strep- 
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tococcus infections in general. Speaking 
of its epidemiology, Francis G. Blake says 
that “there remain many gaps in the story 
that only further investigation can com- 
plete”; and again, “indications are that 
contact infections of virulent organisms is 
the logical theory to explain the epidemic 
form.” One finds everywhere a tendency 
to make a sharp distinction between the 
acute epidemic streptococcus infections and 
the subacute or chronic, probably endemic, 
tvpe. Although the acute streptococcic in- 
fections are usually secondary to some 
other infection, this may not be so true of 
the chronic cases, since here we are dealing 
with a wholly different set of conditions. 
The host has probably developed a certain 
immunity to the organism which he has har- 
bored as a carrier, and the organism itself 
has not reached a high grade of virulence 
by being transmitted from one individual 
to another, as in an epidemic. The roent- 
gen-ray examination seems to show those 
changes in the lung fields which one would 
expect to find under these conditions, i. e., 
the peribronchial infiltrations without ex- 
tensive pneumonias, the bronchial thicken- 
ings, the pleuritic thickenings without the 
fluid formation, the fibrosis without exten- 
sive adhesions, and the bronchopneumonic 
patches during subacute exacerbations. 
MacCallum thus describes some of the 
pathological changes observed in acute 
streptococcic pneumonia. There was usu- 
ally noted a form of bronchopneumonia in 
which the consolidation was nodular in 
character or extended along and about the 
bronchioles so as to present itself upon the 
cut surface in the form of branched, gray, 
opaque, projecting foci, surrounded by 
areas of hemorrhagic edema and collapse. 
He also noted a different reaction on the 
part of the tissues to the same organism, 
indicating that the streptococcus has a dif- 
ferent biological effect, depending upon its 
degree of virulence. Is it not probable that 
a further modification of these changes, 
such as might result in a chronic infection, 
would readily explain all of the changes 
noted in the roentgenogram and presently 


to be described as somewhat characteristic 
of chronic pulmonary streptococcicosis? 

Clinical and roentgenological observa- 
tions during the epidemic show that the in- 
fection, at first virulent, became progres- 
sively milder, with an apparent alteration 
in the biologic character of the infecting 
organism. Following this epidemic period 
there were many very mild pulmonary in- 
fections which were passed over by roent- 
genologists as “post-influenzal changes.” 
Many of these cases had physical signs and 
symptoms of tuberculosis, but lacked roent- 
genological confirmation. Were they not 
in reality either recurrent or chronic infec- 
tions of relatively non-virulent strepto- 
cocci? 


ROENTGENOLOGICAL OBSERVATIONS 


In 1915-17 the writer called attention to 
a group of cases in which the symptoms and 
physical signs pointed to pulmonary tuber- 
culosis, but in which the rather character- 
istic roentgen signs of that disease were ab- 
sent. In many of these, there was observed 
a definite departure from the normal, char- 
acterized by areas of peribronchial infiltra- 
tion, not infrequently associated with 
bronchopneumonia-like patches. The areas 
described were usually below the third in- 
terspace, and were more often unilateral 
than bilateral. There was often associated 
a thickening of the hilum and_ bronchial 
shadows. Areas of diffuse peripheral den- 
sity sometimes suggested pleuritic thicken- 
ing. The peribronchial involvement seemed 
to be lobar in its distribution, while the 
areas of more diffuse density gave one 
the impression of being due to recurrent 
bronchopneumonic processes. We were led 
to adopt the theory that these changes were 
produced by the streptococcus, when several 
cases were found to have infected tonsillar 
crypts. Ina few cases which we were able 
to follow for several months, the lung field 
had cleared perceptibly following tonsillec- 
tomy. The name “pulmonary streptocoe- 
cicosis,” suggested by Dr. H. L. Ulrich, 
seemed a peculiarly fitting term to describe 








such a low-grade infection, producing what 
might be called a pathological state, rather 
than an active disease process. 

Yet subsequent observations over this 
period of intervening years have convinced 
the writer that the changes produced by 
this infection are almost as true to type as 
are those of tuberculosis, that the symptoms 
are those of a very chronic low-grade tox- 
emia, and that the infection may be either 
primary or secondary to some other infec- 
tion, notably tuberculosis. Since there is 
no sputum except when complicated by 
tuberculosis or bronchiectasis, it may be 
seen that the diagnosis of streptococcicosis 
offers great difficulties, in fact, that it is 
solely dependent upon the interpretation of 
stereoscopic roentgenograms. When asso- 
ciated with tuberculosis, its diagnosis is of 
importance only under the theory that the 
presence of this complication may lower 
the resistance of the patient to the primary 
infection. 

The writer's observations lead him to 
suspect that the pulmonary involvement is 
both chronic and recurrent. The peribron- 
chial infiltration seems to persist, but the 
areas of diffuse relative density, probably 
due to low-grade peribronchial pneumonia, 
tend to clear up and recur from time to 
time. The relatively slight reaction on the 
part of the pulmonary tissues may be ex- 
plained by the low virulence of the organ- 
jem or by a relative immunity on the part 
of the host to an infection previously har- 
bored within the tonsil or elsewhere. If 
my conception of lung anatomy is correctly 
taken from William Snow Miller's deserip- 
tion, any peribronchial infection might well 
be complicated by an extension to the 
pleura, since certain lymphatics from these 
peribronchial drain toward — the 
pleura and have valves opening in that di- 
reAion, 
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conclusion that there are frequent chronic 
streptococcus lung infections. 

(2) Their recognition must depend 
largely upon the interpretation of stereo- 
scopic lung roentgenograms, since by no 
other method can they be differentiated 
from certain types of pulmonary tubercu- 
losis. 

(3) That such cases are not wholly 
symptom-free is indicated by the frequency 
with which they are referred to the roent- 
genologist with a tentative diagnosis of 
tuberculosis. 

(4) The changes, observed roentgeno- 
logically, closely resemble those of the 
milder cases seen during and following the 
epidemic of 1918. 

(5) The finding of hemolytic strepto- 
coccic colonies in the lower air passages at 
autopsy should, in the light of Bloomfield’s 
studies, be accepted as evidence of tissue 
infection. 

(6) The frequency of this finding 
lends support to the theory, based upon 
roentgen observations, that chronic pul- 
monary streptococcicosis is not uncommon. 
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THE SHORT WAVE X-RAYS IN OTHER THAN DEEP CONDITIONS’ 
By ALBERT SOILAND, M.D., and WILLIAM E. COSTOLOW, M.D., Los Avcetes, Cattrorvra 


HAT do we mean by deep X-ray 

therapy? This term is now in gen- 

eral use by the medical profession 
at large, and is being rapidly generalized to 
the public. How can the term, “deep 
therapy,” be expressed so that it will mean 
the same to all radiologists? To some indi- 
viduals, deep therapy is associated only 
with conditions situated within the confines 
of the abdominal cavity. To others, any 
pathology not strictly on the skin or ex- 
ternal surface of the body is catalogued 
under deep therapy. Many radiologists 
again associate deep therapy only with the 
new high voltage generators of two hundred 
thousand or over. 

Literally, deep X-ray therapy should em- 
brace everything treated beneath the skin 
surface, and not be confined to any par- 
ticular pathological level or location within 
the body. In other words, in the writers’ 
opinion, the term is not scientific, and had 
better be abolished. It is, of course, pos- 
sible to secure deep effects with any voltage 
which will generate X-rays, the effects ob- 
tained depending entirely upon filters and 
time elements. The term, “short wave 
X-rays,” is more expressive, in that it is 
usually considered synonymous with the 
operation of a high voltage generator. Yet 
this is also vague, in that it does not carry 
similar conclusions to all radiologists. It is 
now generally conceded that only those rays 
which are absorbed functionate; therefore, 
the problem to be solved is to use a voltage 
which will insure qualitative homogeneous 
radiation to a desired field. 

Another change to be desired is in the 
present practice of quoting electrical fac- 
tors when describing dosage. ‘The usual 
formula of so much spark gap, distance, 
and milliampere minutes, does not convey 
anything of value to another radiologist, lt 
may be sufficient to the one who gives it, but 
in order to carry dosage to the other fellow, 
itmust be expressed in units of an erythema 
the 
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dose. Your erythema dose and our ery- 
thema dose may be obtained under entirely 
different conditions and with different ap- 
paratus, and your electrical formula, even 
if followed to the letter in our laboratory. 
would not yield the same results. If you 
simply say that vou have given a patient a 
half erythema dose with a definite filter on 
such a date, we will know at once how to 
proceed, no matter what form of measuring 
device you are partial to, be it electrical. 
iontoquantimeter, or spectroscope. The 
erythema dose has to be established as the 
basic unit by which to describe accurate 
dosage. 

With the thought that time and skin and 
superficial layers of healthy tissue could be 
saved by using short waves in conditions not 
considered strictly of the deep variety, such 
as metastatic nodes in or near the surface, 
hypertrophic tonsils, infections of the acces- 
sory sinuses, cervical adenitis, and many 
unclassified lesions more or less within the 
surface, we have begun operations upon 
such. We feel that a line should be sharply 
drawn between lesions which are essentially 
superficial and those just enumerated, and 
that skin lesions per se are not in the cate- 
gory of short wave \-ray therapy. Perhaps 
it may be found advantageous to adopt a 
voltage standard for different therapeutic 
levels, which may be roughly outlined as 


follows: 80 te 100 K.V. for skin and 
adnexia: 120 to 1-40 KAV. fer a 3 em. level 


or depth; 200 to 240 KV. tor LO em. or 
more. In the light of present-day concep- 
tion of voltage factors, this may seem irrele- 
vant, but viewed from the clinical side of 
actual experience, it does not appear out of 
place. The wave forms produced by such 
a range of Kilovelts would, of course, have 
to be homogenized to each range of effee- 
tive radiation by filters of suitable absorp 
tion, tn the meantime, we are undertaking 
the study and treatment of conditions both 
benign and malignant by wave forms of 
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X-rays produced with kilovolts ranging 
from 200 to 220, checked with filters of 
copper .25 to 1 mm. in thickness. In a 
number of the clinical conditions to be dis- 
cussed, we have seen no previous mention 
of high voltage, and as we feel that this 
work is yet in its very infancy, this report 
is to be considered inconclusive. 

It seems to be a fact that in treating 
malignant cells with radiation, a sufficient 
intensity of radiation must be absorbed in 
order to destroy malignant cells. While no 
doubt everyone experienced in radiology 
has seen cases where good results have been 
obtained by very small amounts of radia- 
tion, it is nevertheless true that the majority 
of cases treated will not respond to such 
radiation. From experience with small su- 
perficial malignancies treated with brass- 
filtered radium, it has been shown that there 
is a regular response in practically all cases. 
The dosage used in these cases is of sufhi- 
cient intensity to be destructive to malignant 
cells, and the action is produced almost en- 
tirely by rays of short wave length. It, 
therefore, seems logical to assume that we 
should, by using rays of a similar nature 
produced by high voltage, be able to achieve 
good results in extensive areas of superficial 
malignancy. We have seen recurrent dis- 
crete nodules in and under the skin, as post- 
operative breast cancer, which had _ flour- 
ished unrestricted under a full erythema 
dose—240 K.V. effective, 1 mm. copper 
when exposed three months later to one-half 
erythema dose—120 K.V. effective, .50 
mm, copper—disappear completely. There 
are two such cases in our files. It has been 
pointed out, by Holthusen and others, that 
by using shorter wave lengths, there is a 
decided increase in the secondary beta radi- 
ation, which is very important in obtaining 
the biological effects we desire. There is a 





good deal of evidence to lead us to believe 
that with high voltage (two hundred thou- 
sand or over), heavy filter (one millimeter 
of copper), and long distance (fifty to 
eighty centimeters), better results may be 
With this technic, a very homo- 
geneous radiation may be given to a large 
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skin field. We have seen several cases of 
clinical carcinoma of the breast with metas- 
tasis to the axillary glands, which have en- 
tirely cleared up under the above-described 
technic. Other cases have shown very little 
improvement. 

In glandular enlargements, as in Hodg- 
kin’s disease, leukemia, and lymphosar- 
coma, good temporary results have been ob- 
tained for many years with the low volt- 
age X-rays. It is possible to achieve the 
same results with small doses of short wave 
X-rays with much less danger of skin irri- 
tation and in much less time. In the Hodg- 
kin’s and leukemia cases, it is not known 
that the response will be more permanent by 
using the more homogeneous radiation, but 
that it seems to be more immediate and 
more certain. On account of less danger to 
the skin, we can give the glands a larger 
amount of radiation, and although it is too 
soon to draw any definite conclusions, it is 
believed that the effect is more lasting. 

The response which some cases of lym- 
phosarcoma have shown to a moderate 
amount of treatment is encouraging. We 
have two cases of lymphosarcoma involv- 
ing the tonsillar regions and with metastasis 
to the cervical lymph glands, which have 
been entirely free from involvement for 
over a year. Both cases were treated with 
220 K.V., 55 em. distance, and 1 mm. of 
copper filter. One case received about 40 
per cent of an erythema dose and the other 
about 75 per cent of an erythema skin dose. 
In each case, the diagnosis of lymphosar- 
coma was made from tissue section. The 
response to treatment was very rapid in 
each case, one case showing almost com- 
plete disappearance of the glands in a few 
days. Tubercular cervical glands with and 
without sinuses in children and young 
adults require from one-half to two-thirds 
erythema doses with short waves—200 K.V. 
and 14, mm. copper filter. In a frontal 
sinus infection of many years’ standing and 
rebellious to persistent recognized treat- 
ment for such conditions, the patient  se- 
cured relief from a two-thirds erythema 
200 K.V., .50 mm. copper filter. 
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In this connection, the question of treat- 
ing hypertrophied tonsils with short wave 
X-rays presents itself. Using .5 to 1 mm. 
copper filter, and a voltage of 200,000 or 
over, the tonsil should receive very homo- 
geneous radiation. From experience with 
various types of radiation therapy in treat- 
ing lymphatic conditions, it is known that 
this tissue is very susceptible to radiation. 
As only a comparatively small amount of 
radiation is needed, the danger of damage 
to the normal tissues is unimportant. In the 
treatment of tonsils, according to the gen- 
eral method of moderate voltage and light 
filter, in order to give a sufficient amount 
of deep radiation which is undoubtedly 
necessary to influence the tonsil, a large and 


unnecessary amount of soft rays are ab- 
sorbed in the skin and superficial tissues. 
By using the short wave X-rays, it is pos- 
sible to give the tonsil sufficient radiation 
to cause a reduction in one or two applica- 
tions. This may be of especial importance 
in treating cases where we wish to remove 
the tonsil as a focus of infection in a short 
period of time. While we are not prepared 
to say definitely at this time what dosage is 
necessary in the tonsil cases, it is certain 
that it is much below the erythema skin 
dose. We do not even wish to give a pre- 
liminary report until sufficient time has 
elapsed to make a complete study of the 
cases treated, but offer this as a suggestion 
for further investigation. 





Affections of the upper respiratory tract. 
—An examination of the chest, even though it 
includes history, physical findings and X-ray 
evidence, is incomplete without a definite knowl- 
edge of conditions in the nose, throat and mouth. 
Any affection of the nose or throat may pro- 
duce interesting evidence on the stereoroentgeno- 
gram of the chest. The bronchial tree supplying 
one or both pulmonary apices may be thickened, 
infiltrated, interlaced, and beaded, and is often 
hazy in appearance, simulating to a marked de- 
gree an early tuberculous process. The lung 
roots may seem enlarged and boggy and yet all 
such signs may disappear in a year’s time after 
surgical correction of the upper respiratory 
tract. 

Affections of the upper respiratory tract give 
rise to both local and constitutional symptoms, 
the former including cough and expectoration, 
due to enlarged glands or the inhalation into 
the trachea of infected mucoid material. Dis- 
eased tonsils alone are perhaps more likely to 
cause constitutional symptoms. A dry cough 
may be the only symptom referable to the res- 
piratory tract. On the other hand, the different 


types of bronchitis are more likely to be the 
result of a chronic sinusitis. The author has 
noted a certain type of localized bronchitis or 
alveolitis in which the physical signs consist of 
grouped, persistent, localized rales, increased on 
coughing and limited to a small area at one pul- 
monary base laterally and posteriorly, with nega- 
tive X-ray findings, with an irregular afternoon 
fever of from 99.2° F. to 99.8° F.; a dry cough 
was apparently the only clinical accompaniment. 
In one such case of three years’ duration, the re- 
moval of three ulcerated teeth was followed 
slowly but surely by a complete disappearance 
of the clinical symptoms and physical signs. 

Chronic narrowing of the nasal passages often 
causes definite abnormal physical and X-ray 
findings in the thorax, which gradually disap- 
pear after corrective surgical methods have been 
employed, and the X-ray may be used to advan- 
tage not only on the thorax but also on the 
accessory sinuses. 

W. J. Mareuis, M.D. 

Changes in the Lungs and Bronchi Due to 
Upper Respiratory Disorders. J. S. Pritchard. 
Jour. of Mich, St. Med. Soc., Nov., 1923, p. 480. 











THE ROENTGENOLOGIC DIAGNOSIS OF DIAPHRAGMATIC HERNIA, WITH 
A REPORT OF SEVENTEEN CASES 
By RUSSELL D. CARMAN, M.D., Section on Rapiotocy, Mayo Cirnic, Aan» SOLOMON FINEMAN, MLD., 


Fettow 1x RapioLtocy, THE Mayo Founpation, Rocuesrer, MINNESOTA 


HE literature on diaphragmatic her- 
T nia reveals four important facts: 
(1) purely clinical diagnoses have 
seldom been made; (2) purely roentgeno- 
logic diagnoses have often been made; (3) 
in routine roentgenologic examinations of 
the chest, diaphragmatic hernias have often 
been overlooked, or mistaken for other con- 
ditions, and (4) the co-operation of clini- 
cian and roentgenologist has led to the best 
diagnostic results. 

Thus far, including our series of seven- 
teen cases, approximately 1,200 cases of 
diaphragmatic hernia are on record. The 
condition has been noted in twenty patients’ 
in the Mayo Clinic, an incidence of one in 
practically every 18,000 patients examined. 
Fifteen of these patients have been exam- 
ined in the last two years. 


PROTOCOL OF CASES 
Case 1 (A55100, reported by Giffin). 


Mr. L. J., aged twenty years, was examined 
in the Clinic June 26, 1911. One year be- 
fore, while working in a sand pit, the walls 
had given way, and he was doubled up sud- 
denly with his head between his feet, suffer- 
ing a crushing injury. Since that time he 
had had severe attacks of epigastric pain 
coming on at irregular intervals with a feel- 
ing that his stomach was in his chest. 
Examination. — Tympany was elicited 
over the lower left chest. Over this area 
the breath sounds were distant, and occa- 
sional tinkling sounds were heard. A clin- 
ical diagnosis of diaphragmatic hernia was 
made. Roentgenologic examination re- 
vealed a gas bubble above the left dia- 
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Fig. 3. Faint outline of empty bowel in chest, resem- 
bling pleuritic bands radiating from the hilums. Most 
marked in left chest. 


phragm. An opaque meal demonstrated the 
herniation of the stomach into the left chest. 

Operation. — An oval-shaped opening 
was found in the left half of the diaphragm 
large enough to admit the hand. The her- 
nia contained the stomach, nearly all of the 
transverse colon, and twelve feet of je- 
junum. Tremendous traction was exerted 
by the chest cavity. It was impossible to 
determine what portion of the abdominal 
contents became a part of the hernia, as a 
result of opening the abdomen. The pa- 
tient’s recovery was uneventful. 

Case 2 (A136932, reported by Balfour). 
Mr. J. L. K., aged forty-seven years, came 
to the Clinic for examination July 27, LOS. 
He had sustained a crushing injury to his 
ribs ina railway accident in LOL, and had 
not been well He had dyspnea, 
burning pains in the epigastrium after 
meals, and pains in the left chest, 

Examination.-Gurgling and splashing 
sounds were heard in the left chest, more 
marked in the knee-chest’ position, ‘Tym: 
pany was elicited over the left chest, Dia- 
phragmatic hernia was suspected, Roent- 


since, 


enema. 


after barium 


Fig. 4. 


Case shown in Figure 3, 


genologic examination revealed the pres- 
ence of the stomach and splenic flexure in 
the left chest. At operation a small hernial 
opening was found in the left diaphragm. 
The chest cavity contained a large part of 
the small intestine, the greater portion of 
the colon, the spleen and the stomach. Two 
ulcers of the stomach were found, one at 
the pyloric ring and one 2.5 em. above it. 
The patient was examined again in 1920, 
at which time the ulcers had undergone 
clinical cure. 

Case 3 (A85030). Mr. J. P., aged torty- 
seven years, came to the Clinie March 7, 
1916.) In February, 1913, he had had an 
operation elsewhere, for abscess of the ce- 
cum. In June, L913, he came to the Clinic 
for repair of a post-operative ventral her- 
nia. There were numerous adhesions, and 
amass in the left hypochondrium under the 
liver, which was believed to be imtlamma- 
torv, and resulting from an old abscess in 
the lower left quadrant. Appendectomy 
was performed. In November, LOLS, he 


was operated on for chronic intestinal ob- 


struction. ‘The small intestines were found 
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Fig. 5. Shadow of viscera in left chest, interpreted 
as fluid. 


to be dilated. There was a diffusely adher- 
ent mass in the pelvis at the rectosigmoid 


juncture. An ileocecal anastomosis was 
made. In March, 1916, the patient re- 
turned to the Clinic because of pain in the 


Fig. 7. Loops of bowel filled with fluid and gas above 
the right diaphragm. 


Fig. 6. Case shown in Figure 5, after barium enema. 


left chest, and dyspnea. He complained of 
rumbling noises in the left chest which ap- 
peared to be as high as the left nipple; sim- 
ilar rumblings had been present in the 
bowels for eight months. He had consulted 


Fig. 8. Case shown in Figure 7, after barium enema. 





CARMAN AND FINEMAN: 





Fig. 9. Gas-filled viscera in left chest. 


two physicians who made a diagnosis of 


pleurisy, and strapped his chest. He had 
not obtained relief. 

Examination. —- Dullness was elicited 
over the lower left chest. Borborygmus 
and splashing of fluid were heard over this 
area. In the knee-chest position these signs 
were more pronounced and extended up to 
the clavicle. Roentgenologic examination 
of the colon in 1913 revealed a normal 
colon, examination in 1916 revealed a left 
diaphragmatic hernia. The stomach was 
in the left chest, and the colon reached to 
the clavicle. No further surgical proce- 
dures were attempted. 


Case 4 (A273773). Mr. I. S., aged 
twenty-three years, was examined June 3, 
1919, In July, 1918, he had received a 
grenade wound in the upper left abdomen; 
the intestines protruded from the wound. 
The wound drained for four months. He 
suffered from dyspnea and nausea after 
eating. The symptoms had improved con- 
siderably in recent months. A diagnosis of 
abdominal and diaphragmatic hernias had 
been made. 
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Fig. 10. Case shown in Figure 9 after opaque enema. 
The constrictions of the bowel correspond to the rent 
in the diaphragm. 


Examination.—A portion of the left 
tenth rib was found to be missing. Breath 
sounds were absent below the second inter- 
costal space posteriorly. Practically the 
entire left chest was tympanitic. Roent- 
genologic examination revealed the pres- 
ence of a left diaphragmatic hernia of the 
stomach and colon (Figs. 1 and 2). Surg- 
ical interference was deemed inadvisable 
at this time. 


Case 5 (A380336). Mr. J. H., aged 
twenty-two years, came to the Clinic Decem- 
ber 28, 1921, complaining chiefly of chronic 
anemia. He had consulted many physicians 
and had been treated for pernicious anemia 
for the last seven years. There was no 
history of trauma, or of gastro-intestinal 
disorders. 

Examination. — Roentgenograms of the 
chest revealed encapsulated fluid above the 
right diaphragm. It was impossible to elicit 
signs indicative of the presence of such 
fluid. The possibility of a diaphragmatic 
hernia was thought of, and a bariumized 
meal demonstrated its presence. The barium 
was seen to descend into about two-thirds 
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Hernial sac in lower right chest filled with 
gas-distended bowel. 


of the esophagus, and then crossing the 
mediastinum, it emptied at a point well 
above the diaphragm into a_supradia- 
phragmatic, cardiac portion of the stomach 
lying in the right chest. From there it 
passed on through an opening in the poste- 
rior central portion of the diaphragm to 
the pylorus in its usual position in the 
abdominal cavity, and then on into the 
duodenum. This was in all probability one 
of the so-called para-esophageal diaphrag- 
matic hernias of the congenital short-eso- 
phagus type. Operative procedures were 
not attempted. 

Case 6 (A 384329). Dr. W. H. C., aged 
fifty-seven years, came to the Clinic for ex- 
amination February 16, 1922. January, 
1920, he began to belch gas, and to feel 
weak. Five days after the onset of symp- 
toms he vomited “3 quarts” of dark, bloody 
fluid; his physician made a diagnosis of 
perforated gastric ulcer. He improved 
gradually and was able to resume work in 
two months. He had had only slight gastric 
discomfort until December, 1921. At that 


Fig. 12. Roentgenogram made several days later in 
case shown in Figure 11. The hernia had, in the mean- 
time, been spontaneously reduced. At operation the sac 
did not contain viscera. 


time he began to have epigastric pain, 
gnawing and burning at irregular intervals, 
not definitely related to food intake. Food 
relief was inconstant. January 23, 1922, 
he had had an attack of severe colicky pain 
in the left upper abdomen, which continued 
through the night; on the following morn- 
ing he vomited “3 gallons” of clear fluid. 
He continued to vomit about two hours after 
meals, and had a great deal of abdominal 
pain until four days before he came to the 


Clinic. Since then he had been free from 
discomfort. He had lost 30 pounds in 
weight. 


Examination.—Roentgenologic examina- 
tion revealed that the duodenum and pyloric 
end of the stomach were high under the 
liver. The examination was repeated, but 
further abnormalities could not be domon- 
strated. Exploration was advised. 

Operation. — The major portion of the 
stomach, transverse colon, and the omentum 
were found herniated into the right chest 
through an opening in the right diaphragm, 
12.5 cm. in diameter. The opening began 
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Fig. 13. Barium 


Case shown in Figures 11 and 12. 
filled bowel in hernial sac. 


along the central posterior portion of the 
diaphragm and extended to the right. Clos- 
ure was difficult because of the tremendous 
suction of the chest, and the large size of 
the opening. The intra-abdominal tension 
was markedly increased. The patient’s re- 
covery was uneventful. 

Case 7 (A391554). Mrs. H. W. R., aged 
fifty-six years, came to the Clinic May 15, 
1922, complaining of a weak stomach, 
pyrosis, epigastric discomfort, and marked 
nervousness. She had had these symptoms 
more or less all her life. 

Examination. — A roentgenogram' re- 
vealed that the cardiac end of the stomach 
was lying above the diaphragm. On ac- 
count of the age of the patient and the com- 
paratively mild symptoms, operative pro- 
cedure was not advised. 

Case 8 (A402334). Mrs. H. J., aged 
fifty-eight years, was examined in the Clinic 
August 21, 1922. Her chief complaint 
was epilepsy; incidentally she gave a his- 
tory of life-long mild dyspeptic symptoms, 
such as gas in the bowels, and belching. 








Et 


Fig. 14. Case shown in Figures 11, 12 and 13. Taken 
during an interval of spontaneous reduction. Entire 
colon beneath diaphragm. 


Examination. — A roentgenogram _re- 
vealed that two-thirds of the stomach was 
above the diaphragm. Medical treatment 
was advised. 

Case 9 (A405037).: Miss R. E. J., aged 
twenty-nine years, came to the Clinic Sep- 
tember 18, 1922, because of severe consti- 
pation of two years’ duration. Often her 
bowels did not move for four or five days, 
at which times she had attacks of vomiting. 
She was not dyspneic, but occasionally had 
slight difficulty in deep breathing. At the 
age of seven years she had developed tuber- 
culosis of the spine, which healed spon- 
taneously at fourteen. At twenty she had 
had a Cesarean section. She had been ex- 
amined roentgenologically before coming 
to the Clinic, and a diagnosis of diaphrag- 
matic hernia made. 

Examination. — A Pott’s lesion of the 
lumbar vertebre had healed. The lower 
ribs were lying in the false pelvis. Tympany 
was elicited over the left lower chest. A 
roentgenogram of the chest (Fig. 3) re- 
vealed what seemed to be pleuritic bands 
radiating from the hilums peripherally and 








Fig. 15. Diaphragmatic hernia. 


caudally. Immediately below these bands 
were faint shadows, containing slight accu- 
mulations of gas. It was demonstrated, by 


means of the opaque enema, that the shad- 
ows were produced by the herniated right 
half of the colon, and a portion of the ileum 
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Fig. 17. 


Diaphragmatic hernia. Fundus of stomach in 
chest. Distal end of esophagus distorted. 
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Fig. 16. Eventration of diaphragm. 


passing through a small opening in the 
inner half of the left leaf of the diaphragm 
(Fig. 4). 

Operation.—The ascending colon, trans- 
verse portions of the colon, four feet of the 
terminal ileum, and the omentum, were 





Fig. 18. Diverticulum of distal end of esophagus, simu- 
lating hernia of stomach through diaphragm. 
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Fig. 19. Diaphragmatic hernia. 


found herniated through the diaphragm, 
anteriorly. The opening was immediately 
behind and to the left of the ensiform. The 
patient’s recovery was uneventful. 

Case 10 (A406856). I. M., a boy aged 
nine years, was examined in the Clinic Oc- 


tober 5, 1922. He had had left abdominal 





Fig. 21. 


Diaphragmatic hernia. 





Fig. 20. Eventration of diaphragm. 


cramps at irregular intervals for one year. 
The attacks were brought on readily by 
exertion, and could be relieved by doubling 
the knees on the chest and lying on the face. 
The symptoms had been more frequent and 
severe during the last three months. A 
diagnosis of pleurisy of the chest had been 





Fig. 22. Unusual degree of eventration. 
t=] 








Fig. 23. Diaphragmatic hernia. 

made by means of roentgenograms. He 
was referred to the Clinic by his physician 
with the diagnosis of eventration, or absence 
of the left leaf of the diaphragm, or dia- 
phragmatic hernia, the weight of roentgeno- 
logic evidence being in favor of diaphrag- 
matic hernia. 

Examination. -—— Dullness and distant 
breath sounds over practically the entire 
left chest were elicited, with the exception 
of an area of the left axilla, over which 
there wastympany. Roentgenograms of the 
chest revealed a pleuritic-like thickening, or 
fluid on the left side to the level of the third 
rib anteriorly (Fig. 5). An opaque enema 
demonstrated the presence of a left dia- 
phragmatic hernia of the colon (Fig. 6). 

Operation,—The opening was found in 
the left leaf of the diaphragm near the cen- 
tral tendon attachment. All of the small 
intestine, ileocecal coil, and ascending and 
transverse colon, were found ina peritoneal 
These 
viscera were replaced in the abdomen with 
difficulty; a markedly increased intra-ab- 
dominal 


hernial sac lying in the left chest. 


tension resulted, Cyanosis de- 


veloped and the patient died in shock. 
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Fig. 24. 


Subphrenic abscess containing gas. 


Case 11 (A409762). Mrs. J. M. C., aged 
forty-seven years, was examined in the 
Clinic November 9, 1922. She had had 
vague abdominal distress at irregular inter- 
vals all her life, and more marked symp- 
toms during the last three years. She had 
borborygmus, belching, bloating, severe 
constipation, and attacks of upper abdomi- 
nal cramps, lasting from six to seven hours 
atatime. Treatment for spastic colitis had 
not afforded relief. A roentgenologic ex- 
amination had been made elsewhere reveal- 
ing “herniation of the colon into the lesser 
peritoneal cavity.” An appendectomy was 
performed, but the symptoms persisted, and 
a second roentgenologic examination dem- 
onstrated “peculiar loops of bowel.” At 
subsequent roentgenologic examination by 
the referring physician a diaphragmatic 
hernia was found. 

Examination. 
chest revealed gas bubbles above the right 
diaphragm (Fig. 7) and an opaque enema 
showed herniation of the colon through a 
the right diaphragm 


A roentgenogram of the 


large opening in 

(Fig. 8). 
Operation, 

omentum 


The transverse colon and 


were found herniated into the 
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g. 25. Diaphragmatic hernia. 


chest. The hernial opening, 8.75 cm. in 
diameter, was found in the middle line pos- 
terior to the attachment of the diaphragm 
to the sternum. The patient’s recovery was 
uneventful. 

Case 12 (A411805). V.S., a girl aged 
five years, was examined in the Clinic in 
December, 1922. In September, she had 
been run down by a manure spreader. One 
of the wheels passed over her body from 
the left shoulder to the right hip. She had 
been hospitalized for several weeks; a diag- 
nosis of “fluid in the left chest” was made. 
Six months after the accident she began to 
have attacks of upper abdominal distention, 
pain and belching. The attacks grew pro- 
gressively worse, always appeared during 
the day, and were brought on by slight exer- 
tion. They bore no relation to food. 

Examination.—The left chest exhibited 
diminished expansion and tactile fremitus. 
The entire left side was dull to percussion, 
with the exception of an area of tympany 
in the axilla. Breath sounds were indistinct. 
revealed complete col- 
lapse of the left lung. The heart and medi- 
astinum were displaced to the right, and the 


> 
Roentgenograms 
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Fig. 


26. Localized pneumothorax, left base. 


entire left chest was apparently filled with 
abdominal viscera. 

Operation.—Through a transthoracic in- 
cision, the stomach, transverse colon, a 
large part of the small intestine, spleen and 
omentum, were found to have herniated 
into the left pleural cavity, through an open- 
ing 12 cm. in diameter in the diaphragm. 
The stomach was enormously dilated. The 
viscera were reduced with great difficulty. 
Closure was effected under markedly in- 
creased abdominal tension. The child died 
a few hours after the operation. 

Case 13 (A414414). Mr. J. W. D., 
aged fifty-eight years, came to the Clinic, 
January 5, 1923, complaining of difhculty 
in swallowing and of food regurgitation. 
Occasionally, after exertion, he had had 
episternal pain. The attacks had become 
progressively worse and more frequent dur- 
ing the last four years. Eating caused a 
feeling of episternal fullness. Solid foods 
caused greater distress than liquids and 
semi-solids. Relief was obtained by re- 
gurgitation. The patient said that with 
each inspiration he felt as though “a bag 
of air in his left chest was rubbing against 
his heart.” Hernioplasty had been per- 











36 RADIOLOGY 





Fig. 27. Convex shadow at “a” represents the stom- 
ach in the right chest and was mistaken for encysted 
fluid in the chest. No barium had been given. 


formed for bilateral inguinal hernias in 
1913. 

Examination. — Hyper-resonance in the 
left chest anteriorly, and a scraping sound 
over the heart with each inspiration, were 
noted. A bariumized meal revealed dis- 
tortion of the lower third of the esophagus, 
and herniation of the fundic portion of the 
stomach through the diaphragm. An olive- 
tipped sound was passed into the stomach 
without meeting obstruction. The patient 
refused surgical interference. 

Case 14 (A428551). Mr. P. H., aged 
fifty-seven years, came to the Clinic, June 6, 
1923, complaining of dyspnea. Since 1876 
he had fallen out of trees and down mine 
shafts on six different occasions, sustaining 
many fractures and bruises. May 19, 
1922, he had fallen a distance of thirty-five 
feet from a gold dredge onto the ice, land- 
ing on his head and left shoulder, He sus- 
tained concussion of the brain, was uncon- 
scious for four days, and six ribs on the left 
side were fractured, He had hematuria, 
temporary left facial paralysis and partial 
loss of vision in the left eye. Since this 
accident he had been dyspneic on exertion, 





Fig. 28. 


Retroperitoneal sarcoma at “b.” 


had a slight cough, a poor appetite, and dis- 
tress in the left chest after meals. He was 
subject to spells of “choking up” after tak- 
ing solid food and fluids. 

Examination.—Areas of dullness and 
tympany were elicited over the lower left 
chest, and friction rubs, moist rales, bor- 
borygmus, succussion splash, and metallic 
coin sounds were plainly heard over the 
left chest. The heart was displaced mark- 
edly to the right. Gas-filled intestinal vis- 
cera were seen in the roentgenograms of 
the chest (Fig. 9). There was a left dia- 
phragmatic hernia, the opening running in 
an antero-posterior direction. The stomach 
and colon formed a portion of the hernial 
contents (Fig. 10). 

Operation.—The entire stomach, most of 
the colon, omentum, and small intestine 
were found in the left chest. A satisfactory 
closure was accomplished, and the patient 
recovered without incident. 

Case 15 (A218632). Mrs. E. O., aged 
sixty-five years, was examined in the Clinic, 
July 7, 1923. She had had mild, indefinite 
gastric distress since 1918, The symptoms 
of dyspnea, stabbing pains, and dull aching 
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Fig. 29. 
and bowel. 


Left chest completely filled with stomach 
The large clear area in the upper left chest 
corresponds to the stomach. 


and tenderness in the right upper quadrant 
of the abdomen were intermittent, at times 
disappearing for months. There was usual- 
ly dull pain in the region of the right scap- 
ula. Nausea and vomiting spells were con- 
comitant features, especially after a hearty 
meal. The patient was relieved from these 
symptoms, as a rule, by lying down. 

Examination.—The fluoroscope disclosed 
herniation of the stomach into the cavity 
of the left chest. No other viscera were 
demonstrable in the thorax. Clinically, a 
co-existing cholecystitis was diagnosed. The 
patient’s condition did not warrant surgical 
interference. 

Case 16 (A431353). Mr. F. E. D., aged 
forty-eight years, came to the Clinic, July 
2, 1923, complaining chiefly of weakness 
and of soreness at the right costal margin. 
Nine years before he had sustained an in- 
jury to the right upper abdomen by falling 
forcibly on a lever. Three weeks later he 
had had a hemorrhage by mouth; two other 
hemorrhages occurred, the last one three 
years before. The soreness under the right 
costal arch had persisted; it was aggravated 
by jarring, swinging a sledge hammer, or 


Fig. 30. Multiple abscesses of the lung. 


walking down stairs. There was no discom- 
fort with deep breathing, except an occa- 
sional drawing sensation in the right lower 
chest. A diagnosis of diaphragmatic hernia 
had been made on a study of roentgeno- 
grams of the gastro-intestinal tract. 
Examination.—The patient had lost a 
great deal in weight. Roentgenologie ex- 
amination failed to reveal the presence of 
a hernia. The stomach and colon were 
demonstrated to be in the abdomen. In 
view of the history of the case, and the pre- 
vious diagnosis, exploration was advised. 
Operation. — A diaphragmatic hernia 
was found. There were two hernial open- 
ings through the diaphragm, one on each 
side of the round ligament of the liver and 
extending through the muscle layer of the 
diaphragm, but not through the peritoneum. 
The hernial sac of the diaphragm on the 
left side was about 5 cm. in diameter, on 
the right side, 4 em. The hernia on the 
left side was 10 or 12 em. in depth, and on 
the right side, about 8 em. in depth. The 
diaphragm elsewhere was normal to palpa- 
tion, The stomach and duodenum were 
normal to inspection and palpation. There 
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Fig. 31. Loops of gas-filled bowel in chest, indicated 
by arrows. 


was considerable sucking of the walls of 
the hernial sac into the thorax, but no leak- 
age of air through the sac. The hernial 
opening was closed without incident, and 
the patient recovered uneventfully. 

Case 17 (A407727). Mr. J. R., aged 
seventy-one years, came to the Clinic, No- 
vember 13, 1922, complaining of dull pain 
in the epigastrium of four years’ duration. 
The pain came on abruptly, about one hour 
after meals, and persisted for from one to 
two hours. The attacks lasted for three or 
four days, after which they were quiescent 
for about the same period. During the last 
acute attack nausea and vomiting, with 
chills and fever, were present. 

Examination.—Roentgenograms revealed 
herniation of a portion of the stomach 
above the diaphragm. On account of this 
patient’s age and general poor condition, 
no attempt was made to repair the hernia. 


DISCUSSION 


That the antemortem diagnosis of dia- 
phragmatic hernia is not of mere academic 
interest is shown by the fact that of the 
large number of diaphragmatic hernias 


Fig. 32. 


Bronchiectatic cavities, indicated by 
arrows. 


reported up to 1921, only forty-four were 
discovered during the life of the patient 
(Breitner). Preitner concludes, from his 
study of the literature, that any type of 
diaphragmatic hernia may, after many 
years, become strangulated and cause the 
death of the patient. 

Von Frey’s and Scudder’s statistics show 
a mortality of 64 and 66 per cent, respec- 
tively, in cases in which operation was per- 
formed because of evidence of incarcera- 
tion, 

In only six of Preitner’s collected cases 
were the diagnoses made without the use 
of the roentgen ray. Of fifty-six cases re- 
ported in 1921 and 1922 we find that only 
four were diagnosed from purely clinical 
data, one each by Hajek, Nussbaum, Mar- 
shall, and Davis. 

It is evident, that while the early diag- 
nosis of diaphragmatic hernia is extremely 
important, the number of cases diagnosed 
clinically has been practically negligible. 
The roentgenologic demonstration of dia- 
phragmatic hernia, either accidental, dur- 
ing routine gastro-intestinal examination, 
or at the instigation of the clinician, 
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Fig. 33. Stomach in right chest; before administration 
of barium; mistaken for encysted tiuid. 


is usually a simple matter. The most com- 
mon failure is the recognition of evidence 
of diaphragmatic hernia in the routine 
study of roentgenograms of the chest. This 
is due in part to the facts that a hernia may 
be present for years without symptoms to 
make one suspect its presence, or if there 
are symptoms referable to the chest, there 
may be shadows in the roentgenogram 
which readily simulate a number of other 
conditions. In view of this, the roentgen- 
ologist should constantly bear in mind the 
possibility of diaphragmatic hernia, and 
should suggest to the clinician the advis- 
ability of further study, whenever there is 
an indication for it. More often it is the 
clinician who possesses the advantage of 
being able to correlate laboratory, clinical 
and roentgenologic data, and is in a more 
favorable position to choose the cases in 
which a roentgenologic study should be 
carried out for the demonstration of the 
possible presence of a diaphragmatic her- 
nia. 

CAUSES OF ERROR IN THE ROENTGENOLOGIC 

DIAGNOSIS OF DIAPHRAGMATIC HERNIA 


As a rule, it is a comparatively simple 
procedure to demonstrate the presence of a 


Fig. 34. Echinococcus cyst in lung, showing fluid level. 


diaphragmatic hernia after the oral or rec- 
tal administration of an opaque medium. 
Certain conditions, however, may be met 
with which explain occasional failures: 

1. Diaphragmatic hernia may develop 
as a late sequel to purulent processes above 
or below the diaphragm (23), (32), (43). 
Case 3 illustrates this condition. 

2. Diaphragmatic hernia, subsequent to 
trauma or lacerating wounds of the dia- 
phragm, may not develop for months or 
even years after the injury (11), (31). It 
is obvious that early attempts to demon- 
strate the hernia would be fruitless in these 
two types. 

3. Temporary spontaneous reductions 
may occur (11), (14), (36). Case 16 illus- 
trates this phenomenon. The hernia, con- 
sisting of a gas-filled loop of bowel in the 
right chest, is shown in Figure 11. A roent- 
genogram taken several days later (Fig. 12) 
failed to reveal the hernia. Indisputable 
evidence was shown by the examination of 
the colon by the opaque medium. Figure 
13 illustrates a portion of the colon herni- 
ated into the right chest, in an area identical 
with the one shown in the roentgenogram of 
the chest. Examination of the colon, carried 








out a few days later, revealed that the 
entire colon was lying below the diaphragm 
(Fig. 14). In Case 6, the entire stomach 
was seen to lie beneath the diaphragm. No 
barium enteréd above the diaphragm. At 
operation, however, practically the entire 
stomach was found in the right chest. It is 
reasonable to assume that this patient also 
was examined during an interval of spon- 
taneous reduction. 

4. Double diaphragmatic hernias have 
been described (6), (8), (18). It is con- 
ceivable that only one of two hernias may 
be demonstrable roentgenologically. 

5. The opaque medium may not pass 
through the diaphragmatic opening in two 
types of cases: (a) in which only the fun- 
dic portion of the stomach may be hemi- 
ated, thus offering no hindrance to the pas- 
sage of the bariumized solution from the 
cardia to the pylorus; in such cases the 
herniation is not manifest unless the patient 
is examined on his side or in the Trendelen- 
burg position, and (6) strangulation at the 
diaphragmatic opening may prevent the 
passage of the opaque solution into the 
hernia. 

6. There are cases on record, cited by 
Bryan and Lacher, in which only solid vis- 
cera had herniated through the diaphragm. 
Lacher said that every organ in the abdomi- 
nal cavity, with the exception of the blad- 
der, genitalia, and rectum, have been found 
at least once in the chest cavity. In this 
type of case, bariumized solutions, admin- 
istered orally or rectally, do not eliminate 
the presence of diaphragmatic hernia. Au- 
denrieth and Scholler have reported cases 
in which the kidney formed part of the 
hernia. In cases in which only solid viscera 
had herniated, roentgenograms of the chest 
would, in all probability, be misinterpreted. 
We believe, therefore, that if diaphragmatic 
hernia is strongly suspected but not demon- 
strable in the usual manner, pyelography 
might demonstrate implication of the kid- 
ney in the hernia. 

7. Finally, there is a good deal of evi- 
dence in the literature to show that occa- 
sionally even in the absence of the fore- 
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going factors, the correct roentgenologic 
interpretation of herniation through the 
diaphragm, or its distinction from eventra- 
tion, is extremely difficult and at times im- 
possible. Wade believes that a correct 
diagnosis should be made in every case by 
means of the roentgenogram. Repeated 
examinations in the Kakels and Basch case 
did not reveal the condition. Breitner cites 
three cases in which diagnoses were not 
made even with the aid of the roentgen ray. 
Keith established a diagnosis in his case 
only after repeated examinations. In 
Plenk’s case, after repeated roentgenologic 
examinations, eventration was diagnosed. 
Lotze described the roentgenoscopic find- 
ings of an apparently definite eventration 
of the diaphragm, which was proved by 
Risel at necropsy to have been a diaphrag- 
matic hernia. On the other hand, diaphrag- 
matic hernia was diagnosed in Bouquet’s 
case, and at operation eventration was 
found. 

Obviously, in cases of diaphragmatic 
hernia in which a large portion of the stom- 
ach or intestine has herniated, and lies defi- 
nitely above a well-defined diaphragmatic 
border, the roentgenologic diagnosis is 
readily made. However, we must agree 
with Soresi, that the roentgenologist may 
experience great difficulty in diagnosing 
small diaphragmatic hernias, and that the 
X-ray examination may lead to a wrong 
diagnosis by the apparently negative find- 
ings. It is conceivable how small hernias 
may be mistaken for diverticula of the eso- 
phagus or stomach, or how difficult it would 
be to discover them if the diaphragmatic 
hernial opening is situated so that no well- 
defined portion of the bowel or stomach can 
be seen definitely above the diaphragmatic 
cupola. It must be borne in mind, also, 
that pleuritic changes might co-exist which 
would obscure or eliminate the diaphrag- 
matic outline. The conclusion seems un- 
avoidable that, while a positive diagnosis 
may be made in most cases of diaphrag- 
matic hernia, by the aid of the X-ray, it is 
not infallible. In cases in which the diag- 
nosis is indeterminate because of concomi- 
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Fig. 35. 


Diaphragmatic hernia; same as Figure 33. 


tant pleuritic changes, or dense abdominal 
shadows prevent visualization of the out- 
line of the diaphragm, pneumoperitoneum 
may be of great aid. In one case Wessler 
and Jaches were able to distinguish eventra- 
tion from hernia by pneumoperitoneum; 
Naegeli has employed it twice in examining 
hernia cases post-operatively. 

To be of greatest aid, to patient and sur- 
geon, the roentgenologist should not be sat- 
isfied with a mere demonstration of a dia- 
phragmatic hernia, but should endeavor to 
ascertain, so far as possible, the site of the 
hernial opening. The determination of this 
point is of practical importance to the sur- 
geon in aiding him in his choice of a thora- 
cic, abdominal, or combined operative ap- 
proach. 


DIFFERENTIAL DIAGNOSIS 


The differential diagnosis of diaphrag- 
matic hernia must be considered from two 
points: before and after the administration 
of the opaque solution. Differentiation 
after the administration of barium is usu- 
ally, barring the foregoing conditions, a sim- 
ple procedure. Various indirect signs such as 
cardiac and mediastinal displacement, para- 
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Fig. 36. Carcinoma of chest wall. Note fluid level in 


pleural cavity. 


doxical movement of the diaphragm, vis- 
ualization of lung: tissue through the gas 
bubble, irregularity in the outline and di- 
minished motion of the affected side of the 
diaphragm, have been described by various 
observers as aids in the diagnosis of dia- 
phragmatic hernia. Our experience indi- 
cates reliance, chiefly, on a single direct 
sign, the demonstration of the presence of 
a portion or all of an abdominal viscus 
above the diaphragm. 

Thus, diaphragmatic hernias must be dis- 
tinguished from varying degrees of eleva- 
tion of the diaphragm caused by an un- 
usually large stomach, the gas bubble of the 
so-called cascade stomach, dilatations of the 
colon, ascites and pregnancy. They must 
also be distinguished from true eventration 
of the diaphragm (Figs. 15 and 16). The 
diaphragm may sometimes reach a high 
point in the chest. We have observed one 
patient in whom the diaphragm was on a 
level with the clavicle. In practically all 
cases careful observation of the course of 
the bariumized solution, and determination 
of the outline of the diaphragmatic cupola, 
should afford a correct diagnosis. How- 
ever, three points which may confuse the 








Fig. 37. Diaphragmatic hernia, mistaken for fluid 
in chest. 


picture must be borne in mind. There may 
be total congenital absence of one-half of 
the diaphragm. The eventrated diaphragm 
may be exquisitely thinned out, and be rep- 
resented by practically nothing but the 
pleural and peritoneal covering, thus its rec- 
ognition roentgenologically is almost im- 
possible; and finally, as occurred in Bar- 
nett’s case, eventration and diaphragmatic 
hernia may co-exist. Morison makes the 
point that in eventration the upper level of 
the gastric fluid contents is always at the 
plane of the cardiac opening of the esopha- 
gus, while in diaphragmatic hernia the fluid 
contents of the stomach may reach high 
above the level of the cardiac orifice. Other 
conditions also to be borne in mind are: 
hour-glass stomach, and esophageal and 
gastric diverticula. Figures 17 and 18 
illustrate the similarity in appearance of 
diverticulum of the distal portion of the 
esophagus, and herniation of the fundic por- 
tion of the stomach. The usual opaque 
medium, used for gastro-intestinal study, 
may be inadequate in some cases, because 
the fluid mixture passes through the eso- 
phagus with great rapidity and does not 
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Fig. 38. 


Pleuritis. 


coat the walls, and thus does not give the 
observer an opportunity for careful obser- 
vation. We have used the barium clysma 
and the barium meal. The meal consists 
of three bariumized mediums. The first 
medium consists of equal parts of barium 
and mucilage of acacia; this mixture coats 
the walls of the esophagus and stomach, 
and permits the visualization of the organs, 
even after the bulk of the mixture has 
passed into the duodenum. The second 
mixture consists of equal parts of barium 
and cooked cereal; it passes down the eso- 
phagus very slowly, is usually delayed mo- 
mentarily at the cardia, and is, therefore, 
very satisfactory in following the course of 
the meal above and below the diaphragm. 
The third mixture is the aqueous suspension 
of barium in water, which is used for 
routine gastric work. 

In cases of diverticulum of the esophagus 
the barium obviously enters the supra- 
diaphragmatic pouch before it reaches the 
stomach. In cases of diaphragmatic hernia, 
the barium is seen to descend first through 
the abdominal portion of the esophagus be- 
low the diaphragm, and then make its way 
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back into the chest. This is not an infallible 
criterion. There are four cases on record 
to date, one each by Dietlen and Knieren, 
Tonndorf, Bund, and Plenk, in which there 
was a diaphragmatic hernia of the stomach 
with a congenitally shortened esophagus. 
Our own Case 5 was in all probability of 
this type. The barium is seen to descend 
in the chest to a point well above the dia- 
phragm, and then to empty into a supra- 
diaphragmatic pouch. The differentiating 
points in such cases are: the esophagus does 
not extend through the diaphragm, the 
barium empties from this supradiaphrag- 
matic pouch directly into the subdiaphrag- 
matic portion of the stomach, which is not 
normal in shape and position, and typical 
gastric ruge are to be observed in the 
thoracic portion of the pouch. The impor- 
tance of recognizing this type of diaphrag- 
matic hernia lies in the fact that, because of 
the congenitally shortened esophagus, it is 
physically impossible to effect reduction by 
surgical measures. Hence, before surgical 
intervention is attempted, a careful roent- 
genologic examination of the esophagus 
should be made in order to determine 
whether or not it is of normal length. 
Herniation of the fundus of the stomach 
may result in typical cases of hour-glass de- 
formity and furthermore, because of the 
altered blood supply of the, diaphragm 
(26), and the traumatism resulting from its 
constant movement (1), ulceration and car- 
cinomatous changes may result (36), (44). 
Therefore, the finding of an intrinsic lesion 
in an hour-glass stomach may mislead the 
observer and he will fail to note that the up- 
per portion of the stomach is above the 
diaphragm. Finally, diaphragmatic her- 
nias of very small portions of the fundus 
must be distinguished from diverticula at 
the cardia of the stomach. The outline of 
the diaphragm in the middle line, in some 
individuals, is considerably obscured by 
spinal and cardiac shadows. This may 
make it difficult to ascertain whether a small 
barium-filled pocket is above or below the 
diaphragm. However, careful observation 
and study of the patient from different an- 
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gles and positions, and the use of stereo- 
scopic roentgenograms, usually make the 
differentiation possible. 

In reviewing the literature on diaphrag- 
matic hernia we were impressed with the 
fact, emphasized by Soresi, that the patient 
may complain of symptoms so indefinite 
that he may be considered as purely neuro- 
tic. While the patient’s complaints are ref- 
erable to the gastro-intestinal tract, the symp- 
toms and physical findings are localized in 
the chest. This syndrome is well illustrated 
by Duval’s case of diaphragmatic hernia in 
which an acutely inflamed appendix was 
found underneath the left clavicle. It 
naturally follows that in cases in which 
there are thoracic symptoms, roentgeno- 
grams of the chest are usually made. Even 
without the administration of barium, loops 
of bowel, or a portion of the stomach, may 
be visualized above the diaphragm, if only 
the possibility of diaphragmatic hernia is 
borne in mind. The gas and fluid content 
of these viscera cause them to stand out in 
relief against the pulmonary structures, so 
that their recognition in the roentgenogram 
is not difficult. On the other hand, these 
hollow viscera may be obscured by a super- 
imposed pleuritis and exudate, or they may 
be free of fluid and gas, and cast shadows 
indistinguishable from pleuritic thickening. 
Because of such difficulties a wrong diag- 
nosis was made in Freud’s and Plenk’s 
cases. Truesdale cites one case in which, 
on the basis of such an erroneous diagnosis, 
an exploratory chest puncture was made, 
and a quantity of milk removed which the 
patient had drunk shortly before. Downes 
asserts that there are cases of diaphragmatic 
hernia on record in which death has re- 
sulted from such exploratory chest punc- 
tures. 

In our series of cases, mistaken diag- 
noses, misinterpretations of roentgenograms 
of the chest, were made in three cases. Case 
5 was diagnosed “encapsulated fluid,” Case 
9, “pleuritic bands,” and Case 10, “diffuse 
pleuritic thickening, or free fluid.” 

Marked similarity in shadow contour 
may be caused by eventration of the dia- 
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phragm (Figs. 19, 20, 21, and 22), sub- 
diaphragmatic abscess with gas formation 
(Figs. 23 and 24), localized pneumothorax 
(Figs. 25 and 26), subdiaphragmatic retro- 
peritoneal sarcoma (Figs. 27 and 28), 
multilocular lung abscesses (Figs. 29 and 
30), bronchiectatic cavities (Figs. 31 and 
32), echinococcic cysts of the lung (Figs. 
33 and 34), carcinoma of the pleura (Figs. 
35 and 36), pleuritic bands and diffuse 
pleuritic thickening (Figs. 37 and 38). 

Diaphragmatic hernia may cast shadows 
in thoracic roentgenograms closely simulat- 
ing lesions other than those illustrated. 
However, a sufficient variety of pathologic 
processes simulating diaphragmatic hernia 
has been demonstrated to emphasize the 
difficulties of differential diagnosis and the 
ease with which a mistaken diagnosis may 
be made. In the study of roentgenograms 
of the chest the possibility of the presence 
of a diaphragmatic hernia must always be 
borne in mind, and the best diagnostic re- 
sults will depend on a correlation and inter- 
pretation of shadow phenomena in the light 
of clinical findings. 


CONCLUSIONS 


1. Seventeen cases of diaphragmatic 
hernia studied roentgenologically at the 
Mayo Clinic are reported. 

2. The incidence of diaphragmatic her- 
nia has been one in about 18,000 patients 
examined. 

3. The roentgenologic demonstration of 
a diaphragmatic hernia, as a rule, offers no 
difficulties. 

4. Occasional failures to demonstrate a 
diaphragmatic hernia at the first roentgeno- 
logic examination may be explained on the 
basis of five factors: (a) that it develops 
as a late sequel to paradiaphragmatic 
purulent processes; (6) that it results from 
trauma or lacerations of the diaphragm 
months after the injury; (c) that spontane- 
ous temporary reductions may occur, (d) 
that only one of a double hernia may be 
demonstrable roentgenologically, and (e) 
that the opaque medium may not pass 


through the diaphragmatic opening because 
of strangulation, or because of the patient’s 
position during the examination. 

5. Solid viscera only may form the her- 
nial contents, and in such cases the oral or 
rectal administration of a barium suspen- 
sion cannot reveal the presence of a dia- 
phragmatic hernia. 

6. It may be possible to demonstrate 
hernia of the kidney with the aid of pyelo- 
graphy. 

7. While the roentgenologic diagnosis 
of diaphragmatic hernia is, as a rule, simple 
and conclusive, it is not infallible. 

8. After administration of an opaque 
medium, diaphragmatic hernia must be dis- 
tinguished from mechanical elevation and 
true eventration of the diaphragm, hour- 
glass stomach, and esophageal diverticula. 

9. The length of the esophagus should 
be determined roentgenologically. One of 
the cases reported was in all probability of 
the so-called congenital short esophagus 
type. Such cases can not be reduced sur- 
gically. 

10. Roentgenologic studies of the thorax 
are commonly made in cases of diaphrag- 
matic hernia, because the symptoms are 
often referable to the chest. 

11. Roentgenograms of the chest may 
exhibit fair evidence of the presence of 
abdominal viscera within the chest. In 
some instances such evidence may be ex- 
tremely slight, and consequently the hernia 
may be mistaken for one of a number of 
conditions commonly seen in the chest. A 
series of roentgenograms is presented illus- 
trating such similarity (Figs. 19 to 38). 

12. Pneumoperitoneum may be of aid 
in the diagnosis and differentiation of dia- 
phragmatic hernia. 

13. in all cases an endeavor should be 
made to ascertain the exact site of the her- 
nial opening. The determination of this 


point is of importance to the surgeon in 
his choice of operative approach. 

14. Co-operation between clinician and 
roentgenologist is necessary for the best re- 
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sults in the diagnosis of diaphragmatic 
hernia. 
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A FRACTURE TABLE FOR FLUOROSCOPIC EXAMINATION OF FRACTURES 
UNDER EXTENSION 
By L. R. SANTE, M.D., F.A.C.P. 


Assistant Proressor oF Raprotocy, St. Lours University MepicaL ScuHoo., Rapiotocist to St. Louis City 
HospiraAts AND St. Mary’s HospitTat 


scopic observation in the reduction 

of fractures and the many difficul- 
ties attending fluoroscopic reductions with 
the present type of apparatus has led us in 
our new radiology department to a consid- 
eration of means for simplifying this pro- 
cedure and rendering it more efficient. 

The chief difficulties experienced with 
the present apparatus may be briefly sum- 
marized: 

1. Inability to secure proper extension of 
the extremity while under fluoroscopic 
vision. 

2. Inability to secure two views at right 
angles to each other while under exten- 
sion, without disturbing the position of 
the patient. 

3. Disturbance of the position of the frag- 
ments after proper setting while put- 
ting on the cast. 

4. The limited field of operation afforded 
by the tube under the table in the pres- 
ent apparatus available. 

5. The extreme amount of X-ray expo- 
sure to the hands of the surgeon in the 
manual manipulation of fractures 
with the present method. 

6. The danger from shock by high ten- 
sion electric currents. 

7. The danger from ignition of ether 
where an anesthetic is administered in 
close proximity to high tension wires. 

8. The risk to the patient in administer- 
ing an anesthetic in the dark. 

With these points in mind, after due 
deliberation the Fracture Committee of 
St. Louis City Hospitals No. 1 and No, 2, 
Dr. William J. Doyle, Dr. Warren R. 
Rainey and Dr. Charles F. Sherwin, ac- 
cepted from a number of designs presented 
by the radiology department, the apparatus 
here described, as the most suitable for the 
eradication of these difficulties, 


, ‘HE increasing demand for fluoro- 


Fig. 1. The framework of the table is 
of essentially the same construction as the 
army portable unit with exception of size, 
the fracture table being both longer and 
wider. 
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Fracture table for examination of fractures 
in two planes under extension. Removable top gives 
ample room for application of a cast. An accessory 
table of the same height, A, may serve as a support for 
the body for extension on the arm. The table serves 
very well for a bronchoscopic and esophagoscopic table 
as well. 


Fig. 1. 


To secure proper facilities for extension 
of extremities, the method in use with the 
Hawley Table was used. A perineal post 
was securely anchored by suitable means in 
the middle of the table. Hawley extension 
arms and screws and adjustable supports 
were mounted on accessory rods running 
along the sides of the table. By this 
method the same extension can be accom- 
plished as is possible with a regular Haw- 
ley Table. 

To secure two views at right angles to 
each other without disturbing the member 
under extension, two fluoroscopic units are 
utilized, one under the table, the other 
mounted on the opposite wall, with suitable 
means for adjustment. Both units are com- 
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Fig. 2. 


pact and small, with X-ray tube, trans- 
former and all high tension wiring, oil 
emersed and contained in a box with lead 
glass tube shield for protection of the oper- 
ator. 

After securing proper position of the 
fragments, the cast can be applied without 
disturbing the position of the patient. The 
top of the table is of aluminum and the re- 
moval of false boxes from beneath the pa- 
tient gives ample space for manipulation in 
putting on a cast. 

The small size of the movable unit 
mounted beneath the table, and the rela- 
tively large size of the table, render it pos- 
sible to secure a good view of any of the 
extremities under any position of the table. 


Table in operation, with oil-emersed units 
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one beneath the table and one on the side. 


This mechanical traction obtained with 
the table leaves the surgeon free to exert his 
strength in the proper alignment of the 
fragments and minimizes the amount of X- 
ray exposure to his hands, on account of 
the alacrity with which the procedure can 
be performed by this method. 

The operator is shielded from all high 
tension currents, which are contained with- 
in the box, so that accidental shock is impos- 
sible. For the same reason, ignition of 
ether used as an anesthetic is impossible, 
since this accident cannot occur unless there 
is exposed high tension wiring in close prox- 
imity. 

The risk of administering an anesthetic 
in the dark is best avoided by placing a 
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suitable head shield about the patient’s 
head, with a small adjustable light for the 
use of the anesthetist. 

Fig. 2. A movable accessory table has 
been constructed of the same height as the 
fracture table, which is used where exten- 
sion is desired on the upper extremity. The 
accessory table is used to support the body 
of the patient—the perineal post fits into 
the axilla and extension is made on the 
arm. 

For securing a lateral view of the upper 
end of the femur, where the close prox- 
imity of the thigh renders close observa- 
tion difficult, a “periscopic fluoroscope” has 
been constructed. 

The fluoroscope is light and wedge- 
shaped, permitting the sensitive screen to 
be placed directly between the thighs. A 
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mirror at an angle of 45 degrees to the 
screen permits indirect vision of the mem- 
ber in the lateral view. The same screen 
may be used for the antero-posterior pro- 
jection merely by reversing the position of 
the hand fluoroscope. 

I wish to express my appreciation to the 
Fracture Committee, Drs. Doyle, Rainey 
and Sherwin, for their excellent co-opera- 
tion and aid; to administrative officers, Mr. 
Nelson Cunliff, Director of Public Wel- 
fare; Dr. G. A. Jordan, Hospital Commis- 
sioner, and Dr. E. A. Scharf, Hospital 
Superintendent of St. Louis City Hospital, 
for their assistance and hearty co-operation 
in the evolution of the project, and to Mr. 
L. C. Niedner, of the Dick X-ray Company, 
St. Louis, for his assistance in planning the 
table and its ultimate successful construc- 
tion. 





A LIGHT-PROOF 


FILM CABINET 


3y EDWARD SCHONS, M.D., St. Paut, MINNESOTA 


The accompanying photograph (Fig. 1) 
shows a light-proof film cabinet which has 
served a very useful purpose in my labora- 
tory for the past year and a half in loading 








Fig. 1. A light-proof film cabinet. 


and unloading cassettes. Each shelf, one 
for each size film, will hold up to six dozen 
films in their black folders. No other pro- 
tection is used around the films. The 
shelves, which are 1 inch shallower than 
the length of the films they are intended to 
hold, slope downward toward the back 
about 7 or 8 degrees, while the back is ver- 
tical. The films are placed with the closed 
end of the folder out. As each film thus 
projects slightly beyond the next one below, 
single films are easily removed. The large 
lower compartment is used to hold any ex- 
posed films before development. These are 
slipped into a 14 inch by 17 inch black 
folder, which is always kept there for that 
purpose, open end out. 

The box occupies a space of 16 by 2314 
inches, is constructed of 5-ply birch, except 
the shelves, which are 3-ply, and has a slid- 
ing door which locks. The inside is finished 
in black as an additional precaution. Dur- 
ing the time this cabinet has been in use 
there has been no accident to its contents, 
although the developing room is brightly 
lighted a great deal of the time. 


























THE GROSS PATHOLOGY OF THE CHEST’ 
By W. WALTER WASSON, M.D., Denver, CoLorapo 


ANY times, as I have stood by the radiograph. The gross pathology, as it is 
postmortem table, I have been im- often seen, has such general characteristics 
pressed with the close resemblance as to make one disease readily distinguish- 

between this visual picture and that of the able from another. It is my desire to speak 
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Fig. 1. Illustrating the four great groups of chest diseases: a, Tumors; 6, Irritants; c, Infection; d, Circula- 
tory disorders. 


1Read before 


the 


Radiological Society of North America, at Rochester, Minnesota, December, 1923. 
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Fig. 2. A few examples of the sub-divisions of the Infectious Group: a (tuberculosis) and b (pneumonia) 
parenchymal; c (bronchitis) and d (bronchiectasis) primarily bronchial. 


of those cardinal findings which, when 
grouped together, characterize such gross 
pathology, and to call attention to the differ- 
ences between these groups of cardinal find- 
ings, rather than to elaborate upon the min- 
ute detail of one particular sign of any 
certain disease. 

As the pathologist lays open the chest 
wall he often exclaims that this is sarcoma 
or pneumonia. There is something, in other 


words, about the general appearance of the 
disease which is so characteristic that he 
does not hesitate to voice his opinion. 
Again, on the next case, he may show con- 
siderable hesitancy and, being in such 
doubt, delay a final opinion until micro- 
scopical studies can be had of certain sec- 
tions. May we not ask the question: Why 
in one case is the diagnosis so apparent and 
in the next doubtful, even perhaps after 
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Fig. 3. Tumor Group. 


a, Primary carcinoma (shown by courtesy of Dr. Childs), secondary; 6, Metastatic 


carcinoma by way of mediastinal lymphatics; c, Metastatic carcinoma by way of blood stream; d, Metastatic sar- 


coma by way of blood stream. 


studies with the microscope? Clinicians, 
working over a period of years, have made 
observations and have found certain fa- 
miliar signs, or symptoms, associated with 
certain disease conditions. A great many 
times these are so characteristic that they 
are never, or at least seldom, found in any 
other disease. The title of “cardinal signs 


Note marked effect of anatomy and physiology upon the disease. 


or symptoms” has been given to such find- 


ings. From this the deduction must be 
made that there are certain factors which, 
when working together under proper con- 
ditions, bring about these cardinal symp- 
toms. In the world about us we daily see 
similar conditions. Plants grow in a cer- 
tain soil or location, and we may often rec- 

















Fig. 4. a, Valvular disease; b, Aneurysm—examples 
X-ray fibrosis—examples of Irritant Group. 


ognize the plant by its surroundings. Cer- 
tain geological formations characterize one 
mountain range and make it readily distin- 
guishable from another, and yet we may not 
stop to consider what factors have brought 
this about. So, as the plants select certain 
localities, the germs in our own bodies se- 
lect certain physiological conditions under 
which to grow and develop and, as geologi- 
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of Circulatory Disorder Group. c, Pneumoconiosis; 4d, 


cal conditions form structures which we 
call mountains or plains, just so certain 
anatomical factors produce the cardinal pic- 
ture of what we are pleased to call primary 
and secondary sarcoma. 

The pathologist makes his deductions by 
sight, touch, smell and, occasionally, by 
hearing. By sight, he is able to see the size, 
outline, the color, and anatomical relation 
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of the pathological processes. By touch, 
he is able to determine something of its 
weight and consistency. By smell and hear- 
ing, certain other deductions may be made. 
He is then able to draw upon his previous 
experience in the postmortem room and ar- 
rive at certain conclusions. While the 
radiologist, on the other hand, has only his 
sight to guide him, yet the radiograph gives 
the size, outline, and anatomical relation- 
ship and also fairly definite evidence as to 
consistency. If, then, the radiologist has 
been schooled in the postmortem room, he, 
too, is able to draw upon his store of experi- 
ence and add to these visible signs. Once 
having seen an aneurysm at autopsy, cer- 
tainly one would not miss it on a radio- 
graph. These principles of radiographic 
work are no longer questioned, any more 
than we question what we see upon a kodak 
film where experience has taught us the ap- 
pearance of various objects in everyday 
life. We are then able to visualize pathol- 
ogy by means of the radiograph or, in other 
words, the radiograph becomes a study in 
pathology. Accordingly, the radiologist 
must be given the same privilege as the 
pathologist to make certain deductions from 
the cardinal signs, or perhaps wait for a 
microscopical examination for his final 
opinion in doubtful cases. If these conclu- 
sions are correct, we should be very much 
interested in the study of the factors pro- 
ducing these cardinal signs, and such study 
should greatly enhance our diagnostic abil- 
ity. 

There are three great factors influencing 
the pathology of the chest: First, all blood 
from the other organs of the body must 
pass through the lungs; second, there is a 
direct connection between the lymphatic 
supply of the mediastinum and lungs and 
that of the abdomen or the neck and head; 
in the third place, the lungs are the only 
internal organs directly connected with the 
outside air. These three anatomical facts 
give the pulmonary structures a wider va- 
riety of diseases than any other organ of the 
body. At first thought, this multiplicity of 
diseases would seem to complicate the pos- 


sibility of diagnosis, especially from the 
radiographic standpoint. But iet us con- 
sider. The lung has a more varied density 
of structure than any other organ of the 
body. That is, it has air, liquids, and 
solids, with air usually surrounding the li- 
quid and solids, making rather ideal condi- 
tions for radiographic purposes. By tak- 
ing advantage of these conditions and over- 
coming technical difficulties, we are able to 
get very excellent films of the pulmonary 
structures, which will disclose the cardinal 
signs of disease. For example, we find 
primary carcinoma or sarcoma arising 
from the lung tissue, growing into a 
large tumor mass, well defined from the 
surrounding lung. It does not usually 
spread rapidly into the surrounding tissue, 
being held in check by the reaction of this 
tissue and, as such, becomes a characteris- 
tic picture. On the other hand, secondary 
metastases of sarcoma or carcinoma, when 
carried through the blood, are filtered out 
or deposited in the parenchyma of the lungs 
and form small discrete tumors unlike any 
other disease condition. If, by chance, 
these same tumors spread up through the 
mediastinum along the lymphatics and out 
into the lungs along the bronchi, we have 
again an entirely different picture, very 
characteristic and with a definite anatomi- 
cal basis as a causative factor. Hodgkin’s 
disease may creep in in a similar manner, 
but owing to its characteristic way of dis- 
cretely involving the lymphatic system, will 
usually give a radiograph of a different ap- 
pearance. Of the lung infections none typi- 
fies more the germ affinity or selection of 
tissue and the influence of anatomy upon the 
resulting pathology than pneumonia. Here 
the disease is frequently nearly entirely 
parenchymal and limited to the lobes by the 
peculiar anatomy of these lobes. Again, 
tuberculosis involving the smaller lobules of 
the lung, as described by Dunham and 
Miller, shows the influence of both the 
physiology and anatomy of the lung in pro- 
ducing a typical radiograph of this disease. 
Bronchitis is an illustration of infection con- 
fined to the bronchial system, perhaps as a 
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result of mechanical irritation from the air 
or certain selection of the germs for this 
tissue. This picture, again, is typical and 
may be readily differentiated from bronchi- 
ectasis, which involves usually the bases 
with definite dilatation and pocketing of the 
bronchi. While the infection of bronchitis 
and that of the tonsils may be similar, yet 
the extension from the tonsils is usually 
through the mediastinum and involves the 
glands of the mediastinum and hili, giving 
us cardinal signs. Of the mechanical irri- 
tants, pneumoconiosis, at least in its later 
stages involving both parenchyma and 
bronchi in its fibrous change, with its pecu- 
liar distribution about the bronchi, is quite 
characteristic. The circulatory failures 
with the large heart and uniform congestion 
of the bases of the lungs, without involve- 
ment of the bronchi, should not be confused 
with other pathological processes. In the 
aorta, the spirochetes lie dormant in the 
vasa vasorum, later producing aortitis or 
aneurysm, where this may be the only part 
of the arterial system involved. 

It would then seem possible to divide the 
diseases of the pulmonary structures into 
four large classes: 

I. Tumors, 

II. Irritants (mechanical or chemical), 
usually air-borne, 


III. Infections, 

IV. Circulatory disorders. 

It is not the purpose of this paper to at- 
tempt a classification of the diseases of the 
chest or to go into detail in description, but 
for clearness allow me to call attention to 
some sub-divisions of these four classes, 
For example, there are the infections in- 
volving, primarily, the parenchyma of the 
lung, those involving the bronchi, and those 
of the pleura. We have primary and sec- 
ondary tumors, with the secondary tumors 
divided into those borne by the blood and 
those borne by the lymphatics. We may 
then advance a great deal in our diagnosis 
by a study of the cardinal signs of disease 
as evidenced by the radiograph, and the 
placing of our cases in one of the four great 
classes or some sub-division. By so doing, 
we can go farther than the law of probabil- 
ity and speak with considerable assurance. 
The doubtful cases are a result of atypical 
conditions, where one disease merges into 
another as a result of unusual anatomical or 
physiclogical conditions, or perhaps the tu- 
mor cell or the bacillus has lost its typical 
form. These cases form the difficult ones 
for the radiologist, and often he will need 
the microscopical section for his final de- 
cision. 





Exophthalmic goiter.—Report is made of 
nine cases, in five of which the treatment was 
satisfactory; in one the influence of treatment 
was doubtful, in one it was interrupted, and in 
the other two prolonged treatments failed to re- 
lieve the toxemia. 

Technic employed was to administer two- 
fifths of an erythema dose to alternate sides of 
the neck each week. This was secured by 140,- 
000 volts, at 35 cm. distance, 3 mm. aluminum, 


5 ma. for 5 minutes, the area treated lying be- 
tween the upper level of thyroid and the upper 
level of third rib. 

Excellent clinical summaries of the nine cases 
are given. 

W. W. Watkins, M.D. 

Roentgen-ray Therapy in the Treatment of 

Exophthalmic Goiter. G. M. Goodwin and 


W. B. Long. Am. Jour. Med. Sci., Jan., 1924, 
p. 38. 
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WHAT PRODUCES THE SHADOWS IN THE AORTIC AND HILAR REGIONS? 
By AMEDEE GRANGER, M.D., New Orteans 


Officier d’Academie (France); Director, Roentgen-ray Department, Charity Hospital; Professor of Radiology, 
Post-graduate Medical School, of Tulane University. 


sity of opinion as to just what 

anatomical structures produced the 
shadows at the base of the heart and in the 
hilar regions, Drs. L. Delherm and Robert 
Chaperon undertook a painstaking and ex- 
haustive anatomico-radiological study of 
the large vessels at the base of the heart 
and of the hilar structures, bronchi, pulmo- 
nary arteries and veins, with the hope of 
finding the correct answer to the following 
questions: 

1. What produces the right border of 
the median shadow in normal subjects? 

2. Where does the ascending aorta 
pass? 

3. What produces the superior curve 
or the radiologic aortic arch? 

4. What is the median curve, and what 
produces it? 

5. What produces the hilar shadows? 

In brief, their aim was to determine with 
precision the course of the aorta, the supe- 
rior vena cava, the pulmonary artery and 
veins, the trachea and larger bronchi, and 
what relations these bear to each other on 
posterior-anterior views of the thorax. 

Dr. Chaperon (1) made over 175 radio- 
graphs of fourteen cadavers before and 
after injecting opaque material into the 
larger vessels, the trachea and the larger 
bronchi under fluoroscopic control. To 
avoid disturbing the thoracic organs and 
structures, the thoracic cavity was never 
opened, the opaque material being injected 
by way of the neck and abdomen. The 
youngest subject injected was 20 years old, 
and the oldest 83 years. 


B ECAUSE there existed a great diver- 


AORTIC SHADOW 


Up to this time, the majority of the 
authors (2) had stated that the right bor- 
der of the median shadow was formed 
from below upwards by the right auricle, 
the superior vena cava, and the ascending 
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aorta, and that the left border of the me- 
dian shadow was formed from above down- 
wards by the first portion of the descending 
aorta, the pulmonary artery and the left 
ventricle. 

As a result of their studies on the cada- 
ver, Delherm and Chaperon (3) furnish 
indubitable radiographic evidence that the 














Fig. 1. 


See description in text. 


right and left borders of the median shadow 
are formed as follows: 

Fig. 1. The right border is composed 

of four portions from above down: 

1. Passing obliquely across the sterno- 
clavicular angle, the shadow of the 
right innominate veins (see 1, Fig. 1). 

2. Below is the external border of the 
superior vena cava, sometimes 
straight but more often with a slight 
convexity outwards (see 2, Fig. 1). 
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It terminates in a slight notch (point 


D, Fig. 1). 


. Below that point, the shadow of the 


right auricle, with convexity to the 
right, is seen (see 3, Fig. 1). A well 
defined notch marks its lower end at 
the point D’. 


. Finally, below this point D’ a shadow, 


usually vertical but sometimes direct- 
ed obliquely outward, reaching to the 
diaphragm, is seen (see 4, Fig. 1). 
This shadow is formed by the inferior 
vena cava. 





Fig. 2. 


The left border is composed of five por- 


tions: 
1. The upper end, which varies in size 


with the age of the subject and the 
position of the arch of the aorta, has 
a- straight course and is formed by 
the sterno-vertebral shadow. Rarely 
it runs obliquely upward and outward 
and is then produced by the left sub- 





minal portion of the transverse arch 


of the aorta (see 6, Fig. 1). 


. The first portion of the descending 


aorta, usually vertical, sometimes 
slightly oblique downward and to the 
left; its length is variable, normally 
in adults 1 to 2 cm., it may reach 5 
cm. in cases of senile aortitis (see 7, 


Fig. 1). 


. Below the median curve of the authors 


is seen. Its course runs obliquely 
downward and to the left in a slight 
notch at the point G (see 8, Fig. 1). 
Delherm and Chaperon believe that 
in normal subjects this shadow is pro- 


| 





Fig. 3. 


duced entirely by the trunk of the 
pulmonary artery, but they are will- 
ing to admit that when the heart lies 
in an exaggerated horizontal position, 
the lower portion of the median curve 
may be produced by the shadow of 
the left auricle. 


. Below the point G, the left border of 


the median shadow is formed by the 
shadow of the left ventricle (see 9, 


Fig. 1). 


Contrary to the opinion generally held, 
the aortic shadow in none of their subjects, 
two of whom were 73 and 83 years old, 
respectively, and had well-marked senile 


clavian artery (see 5, Fig. 1). 
2. A curved shadow with convexity to 
the left, the aortic hemicircle or ter- 
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aortitis, extended beyond the right border 
of the superior vena cava, and they were 
forced to conclude that heretofore the diam- 
eter of the whole or part of the superior 
vena cava has been included in the meas- 
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Fig. 4. 


urements of the transverse diameters of the 
arch of the aorta. 

In one of their subjects, the radiograph 
made before injecting the large vessels with 
the opaque solutions showed a marked in- 
crease in the size of the shadow at the base 
of the heart, and the radiograph made 
after the large vessels had been injected 
under fluoroscopic control, showed that the 
aorta was only slightly enlarged, lying en- 
tirely behind the sternum, at some distance 
from the superior vena cava and in no wise 
responsible for the enlarged shadow noted 
above (Fig. 2). 

In a recent work (4), to demonstrate the 
relationship of the heart and its valves to 
the anterior thoracic wall, LeWald shows 
that the ascending aorta is situated behind 
and entirely hidden by the sternum, and 
that the right border of the upper portion 
of the median shadow is formed by the 
shadow of the superior vena cava (Fig. 3). 


HILAR SHADOWS 
De la Camp, Kraft, Arnsperger, Schell- 


neberg, Jaugeas, Cottenot, and others at- 
tribute the hilar shadows to the bronchial 
tree; Riedre, Albers-Schoenberg, Cohn, 
Barjon, Gauducheau, Bordet, and Garcin 


believe that they are of vascular origin. 
Cowl, Groedel, Albert Weil attribute them 
in part to the vessels and in part to the 
Finally, a large number of prac- 


bronchi. 





Fig. 5. An average type thorax. 
titioners believe that they are of lymphatic 
origin. 

As a result of their anatomo-radiological 
studies of the hilar shadows on cadavers 
injected under fluoroscopic control, Del- 
herm and Chaperon conclude (5) that the 
normal hilar shadows and lung markings 
are produced almost entirely by the pul- 
monary arteries and their branches. 

On good radiographs of living adults, 
these ramifications can be followed almost 
to the axillary zones of the lungs. On the 
other hand, in radiographs of cadavers of 
normal subjects, when these arteries are 
empty and have not been filled with opaque 
material, the hilar shadows and lung mark- 
ings are either absent or but slightly visible. 

The larger bronchi produce clear band- 
like shadows, nearly always visible either 
in the postero-anterior or oblique positions 
(Fig. 4). Their absence suggests that 
pathological changes have taken place in 
the bronchi or the peri-bronchial glands. 

The pulmonary veins, usually invisible 
in children and adults, can be seen in radio- 
graphs of elderly subjects and in certain 
pathological conditions. 

When normal, the 
glands are not visible, 


tracheo-bronchial 
but when enlarged 
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5 


Fig. 6. A long thorax with vertical heart shadow. 


as the result of inflammation or disease, 
they may modify the shape and dimensions 
of thé hilar shadows to a considerable de- 
gree. Under those conditions, the pulmo- 
nary arteries are no longer clearly visible, 
but become partially or totally submerged 
in a more or less dense shadow adjacent to 
the cardiac shadow and the clear band 
(bronchial shadow), normally seen be- 
tween the shadows of the heart and the pul- 
monary arteries, disappears. 

The authors believe that a correct inter- 
pretation of the hilar shadows is not pos- 
sible without a minute study of the course 
of the pulmonary arteries and_ their 
branches, of the larger bronchi, and espe- 
cially of their relations to the median 
shadow. 

They have no doubt that in many in- 
stances the ramifications of the pulmonary 
arteries, when unusually well brought out, 
have been diagnosed as peribronchial infil- 
trations and fibrosis. 

The three accompanying radiographs of 
normal subjects—Fig. 5, an average type 
thorax; Fig. 6, a long thorax with vertical 
heart shadow; Fig. 7, a large, deep thorax 
with transverse heart shadow, made in the 
Department of Radiology of the Charity 
Hospital, and carefully annotated by the 
writer—will serve to illustrate the very im- 
portant landmarks so convincingly estab- 
lished by Delherm and Chaperon in their 








A large, deep thorax with transverse heart 


shadow. 


Fig. 7. 


extremely valuable contribution to the radi- 
ography of the thorax. 

The writer has had many opportunities, 
both in his hospital and private work, to 
verify these landmarks, and he _ believes 
with the authors that as they become more 
generally known and appreciated, the diag- 
noses of enlarged aorta and of peri-hilar 
and peri-bronchial infiltration will become 
fewer. 

The measurements on tele-radiographs of 
the vertical diameter of the aorta (the aortic 
hemi-circle) in the posterior-anterior view, 
and of the transverse diameter of the as- 
cending aorta in the oblique view, remain 
the same as before, but the transverse diam- 
eter of the aorta in the posterior-anterior 
view becomes much less than the 4.5 cm. to 
8 cm., varying with age of the subject, 
which is given by the majority of the 
authorities. 

Just what this new measurement should 
be we are not prepared to state definitely at 
this time, but we are led to believe from 
measurements made on tele-radiographs of 
numerous subjects that 2.6 cm. at 20 years, 
increasing with the age to 5 cm. at 70, is 
about right. 

In our hospital service, we consider any- 
thing over 4 cm. in a subject 40 years or 
less, and anything over 5 cm. at 60 years, 
as pathological. These findings have been 
corroborated in a sufficiently large number 
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of cases to convince us that the measure- 
ments given above are not very far from the 


correct ones. 
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Radiation of tumors.—In general the limita- 
tions of radiation are in part physical, in part 
dependent upon the general sensitiveness of the 
patient to radiation, in part upon the anatom- 
ical relations of the tumor, and in part upon 
the most important factor, the resistance of the 
tumor to radiation. 

Since there is no immunity to cancer to be 
looked to as an aid, the physical limitations 
are those of supplying a sufficient radiation en- 
ergy to the neoplastic structures to destroy them. 
The setting free of the required amount of en- 
ergy in accessible tumors is most easily accom- 
plished by burying radium in some form in the 
substance of the growth. With X-ray, in all 
probability it is the amount of energy set free 
in the individual cell which determines the 
lethal dose, and this regardless of the wave 
length. The advantages of high or low voltage 
are, therefore, purely physical ones and not bio- 
logical ones. The object in using high voltage 
is to place a sufficient dose in the tissues without 
excessive skin injury; if this is done, there are 
apparently no especial differences in clinical 
results from different voltages. 

Certain persons bear radiation badly, regard- 
less of cachexia, inhalation of noxious gases or 
other factors outside of the individuals. Inten- 
sive therapy cannot be used on such patients. 


The location of the tumor with relation to 
important organs of the body also limits the 
application of radiation. Thus, carcinoma of 
the stomach or liver is usually not amenable to 
radiation because of the impossibility of avoid- 
ing injury to adrenals, pancreas or sympathetic 
system. Radiation of tumors of the scalp, of 
the brain, of the nose and throat present such 
obvious difficulties that it may be stated pesi- 
tively that only palliative results can be ob- 
tained. 

The fourth limitation is in the biology of the 
tumor. Basal-cell tumors of the skin are radio- 
sensitive and can be cured in 90 per cent of the 
cases if taken. before the tumor has reached a 
considerable size. Vascular tumors are usually 
radio-sensitive, while fibrosarcomata, osteochon- 
drosarcomata, and the osteoidsarcomata are 
markedly radio-resistant. 

Surgery should be used on all operable malig- 
nant growths, and the inoperable ones should be 
treated by radiation. At present, the only hope 
for borderline cancer lies in the earlier diag- 
nosis, prompt and more extensive surgery, fol- 
lowed in all suitable cases by judicious radio- 
therapy. 

W. W. Warkins. M.D. 

Limitations in the Radiotherapy of Cancer. 
Francis Carter Wood. N.Y. St. Jour. of Med., 
Nov., 1923, p. 446. 








N previous lectures you have had an 
exposition of the present knowledge of 
heredity and genetics, the present un- 

derstanding of the way in which characters 

are transmitted from one generation to an- 

other, and from Miss Slye you have had a 

statement of her particular piece of work 

on the relation of heredity to cancer. As I 

understand, my particular task is to bring 

together these two lines of work and other 

related facts, and try to explain, as best I 

may, by such light as I have been able to 

obtain myself, just how modern genetics 
applies to the problems of human cancer, 

and perhaps we may be able to furnish a 

surmise concerning the influence of our in- 

heritance upon our prospects of getting 
cancer or of getting away from it. The 
medical literature contains and has con- 
tained for many years a long series of most 
discordant statements as to the influence of 
heredity upon cancer, and the reason they 
are discordant is that they are not based 
upon a sound foundation. They are based 
upon a theory of heredity that is not correct 
and based upon cancer material totally 
valueless for the purpose under investiga- 
tion. The old idea of heredity was, you 
know, that each of us had half of each of 
his parents, a quarter of each of his grand- 
parents, etc., and that tradition is prevalent 
in the minds of most of us. A physician 
does not ordinarily look upon a condition 
as inherited unless the parents of the patient 
have shown it or it has appeared in his im- 
mediate relatives, whereas the geneticist 
knows that a character exhibited by an indi- 
vidual may not be present in ten or fifteen 
generations and yet be perfectly well in- 
herited from some ancestor of long ago. 
Before the days of genetics, we called 
those things “sports.” Our cancer heredity 
material was also entirely worthless, for it 
consisted ordinarily of hospital statistics, 
and all of us know how valueless those are 
in respect to family histories. How many 
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in this room can tell me what your great- 
grandparents died of? And even at the 
best you have merely a family tradition or 
what some physician of the old days thought 
was the matter. Then, of course, the statis- 
tics we have are always biased and always 
tend to show that more relatives of cancer 
patients have cancer than relatives of the 
non-cancerous patient, and so the assump- 
tion is easy enough that cancer is heredi- 
tary; but when you consider the material 
you see that that conclusion is not war- 
ranted. For example, take our hospital 
material from which this is obtained: Each 
patient on coming in is asked as to the oc- 
currence of cancer in his family. A woman 
comes in with cancer of the breast. Before 
she comes in for operation, she has talked 
with all the relatives about it and has found 
that Uncle Jim’s first wife had a cancer of 
the breast, and there was a cousin of Fanny 
Brown who had a cancer of the stomach, 
etc., etc. The people who do not have can- 
cer consist of those like Cal MacCarty, who 
fell off a train while drunk and broke his 
leg, and the interne asked him if any of 
his relatives had had cancer, and he didn’t 
even know that he had any relatives. That 
sort of material has been used to determine 
a point in biology, and it is not competent. 
We have had the situation of an incorrect 
theory and inadequate facts. 

It so happened that the year 1900 saw a 
coincident development of two branches of 
science, each consisting of rediscoveries 
which, after twenty years of investigation, 
we may now begin to put together. You 
have been told probably by the previous lec- 
turers that in 1900 the principles of the 
transmission of inheritable characters for- 
mulated by Mendel, I think it was in 1866, 
were rediscovered independently by three 
other botanists. Now, by chance, it hap- 
pened that that very year saw a rediscov- 
ery in the field of cancer research. Just 
before that time we were very despondent 


1Address delivered before the Radiological Society of North America, at Rochester, Minnesota, December, 1923. 
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about making much progress in cancer,— 
we could not see any line of advance, or any 
way of attacking the problem. Then came 
the rediscovery in Copenhagen by Jensen, 
and in Chicago by Leo Loeb, that tumors 
might be transplanted from one animal to 
another. During the twenty-odd years that 
have passed, we have learned some things 
about the transplantation of cancer, but not 
so much as we expected. We now under- 
stand why, because we find that the trans- 
plantable cancer is not at all the same thing 
as spontaneous cancer. The transplantable 
cancer is merely a graft of tissue from 
one animal to another, and the animal 
that is carrying the tumor is not making it 
out of its own cells, but is merely a culture 
medium. We still have mice with the Jen- 
sen tumor, and the tumor cells in these ani- 
mals are those of the mouse in Copenhagen 
which died twenty years ago and are not at 
all to be compared with the spontaneous tu- 
mor composed of the animal’s own cells. 
The transplantable tumor is merely a cul- 
ture of cancer cells, and actually we are no 
more studying the disease cancer when we 
study a transplanted cancer in a mouse than 
we are studying pneumonia when we study 
a culture of pneumococcus in the test tube. 
The great importance of this rediscovery of 
the transplantability of cancer lies not so 
much in what we have learned about it as 
the fact that it gave a new lease of life to 
cancer research, and has led to other things 
that will be of more value than anything 
we can hope to get from the transplantable 
tumors. I wish to discuss some of those 
things and try to show you how the facts 
that have come out in experimental cancer 
work and the facts that have come out in 
genetics, fit with one another. 

I was speaking about the inadequacy of 
the human material for drawing conclu- 
sions. Another factor is the error in diag- 
nosing cancer. I was so much impressed 


with this that I took the trouble to go 
through some thirty-five hundred autopsies 
at the County Hospital, and found errors of 
omission and commission in cancer diagno- 
sis of nearly 50 per cent, but it is on such 


material as this that statistical studies are 
based and conclusions drawn that are er- 
roneous. Why are those figures so bad? 
The material that comes to the autopsy table 
in the County Hospital consists largely of 
persons brought into the hospital to die, 
many of whom do not live long enough for 
an adequate examination. Another impor- 
tant factor is this, that only a small per- 
centage of all the persons who die there 
come to autopsy. Which ones come? The 
ones in which there is a difficulty of diag- 
nosis. Consequently we have this very 
high percentage of incorrect cases, because 
autopsies are most likely to be obtained in 
persons coming in with some obscure con- 
dition; whereas, a patient dying of cancer 
in the breast or the uterus is not so likely to 
come to autopsy. So the autopsy figures 
are entirely fallacious as to either the fre- 
quency or accuracy of diagnosis of cancer. 

Yet just such figures as these are used in 
drawing conclusions. They have no rela- 
tion to the actual occurrence of cancer. 
Everybody knows that cancer of the mam- 
mary gland is infinitely more common than 
cancer of the liver, but in our series of 
autopsies they are of equal frequency. Yet 
we see such figures as that used by statis- 
ticians, particularly those who are not medi- 
cal men. An eminent statistician went to 
Johns Hopkins, and suddenly came upon 
the observation that in Baltimore there was 
a terrible epidemic of brain tumors. Why? 
He was using the records of Johns Hopkins 
at the time when Harvey Cushing was in 
flower. Cancer of the breast is said to be 
very unusual in Japan as compared with 
other countries. A while ago I had a visit 
from Dr. Nagayo, an eminent Japanese 
pathologist, and I asked him about that. He 
said that cancer of the mammary gland was 
just as common in Japan as it was in Eu- 
rope, but the reason people think differently 
is because the statistics obtained from 
Europe are those of clinics, where cancers, 
of course, all enter for operations, whereas 
the Japanese statistics are all taken from 
autopsy records. Just as here with us, can- 
cer of the breast comes to autopsy relatively 
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infrequently. That illustrates the valueless- 
ness of existing cancer statistics. I am un- 
able to tell you even the relative frequency 
of location of any cancer, because our sta- 
tistics have so many errors like this. For 
the study of heredity they are totally value- 
less, because a single error in a family tree 
would lead to a whole line of conclusions 
putting cancer where it does not exist or ex- 
cluding it where it does exist, and ruin the 
whole series. We have to recognize that we 
cannot get anything from mass statistics. 
We have another sort of human material, 
and that is the cancer family. I never 
give a lecture but somebody comes and 
gives me an illustration of a cancer family. 
[Slides were shown illustrating striking oc- 
currence of cancer in family groups. ] 

The difficulty of interpreting the signifi- 
cance of such cancer families is that chance 
might explain most of them. If we assume, 
according to the usual figures, that one man 
out of every twelve and one woman out of 
every eight, who passes forty, dies of can- 
cer, you can estimate by the laws of chance 
that a very considerable number of cancer 
families might be accounted for in this way. 
If we went out blindfolded into a field with 
a basket of apples and threw them about, 
they would not be uniformly distributed. 
It has been estimated that out of every one 
hundred families with six members pass- 
ing the age of forty, you will have, on the 
basis of chance alone, two families with 
three or more cases of cancer. But a thing 
that is a little more difficult to explain as a 
matter of chance is the familial occurrence 
of identical tumors, and particularly when 
these are unusual tumors. Such cases as 
these identical twins [shown in a lantern 
slide], one of whom told her sister that she 
was troubled with a lump in her breast, to 
which the other replied, “That is strange—I 
have one too.””. When they compared notes, 
each one had a mass developing in the 
breast at exactly the same point and it was 
found that there were identical fibroade- 
nomas in these twins. Such cases of identi- 


cal tumors have been described before in 
twins. These facts are very significant and 
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recall that Critchman has reported a family 
in which there were many twins, and all the 
persons in that family who were not twins, 
died of cancer, but none of the twins had 
it. That is analogous to the family with 
twinning and polydactylism, referred to by 
Dalton, where all the twins were normal and 
all the children who were not twins had six 
fingers and six toes. 

One of the most striking of the familial 
tumors is the glioma of the retina, because 
that is a very rare tumor—even the eye sur- 
geons seldom see one, and most of us see 
them rarely, if ever, and yet when they do 
occur they are likely to occur more than 
once in a family. A family has been de- 
scribed with sixteen children, ten of whom 
died of glioma of the retina. This boy 
shown on the slide is the only one of six 
children living, and he is alive because he 
has lost both eyes by operation. His little 
sister, shown with a large glioma, died of 
glioma of the retina after the picture was 
taken. The father died of cancer of the 
stomach. Here is another glioma family: 
The father had sarcoma of the arm, but the 
mother had no cancer. Five children had 
glioma of the retina, and one grandchild 
had it. Usually this disease wipes itself 
out, because it generally occurs in children 
and prevents reproduction. 

Another striking familial neoplastic dis- 
ease is multiple neurofibrotosis. These 
growths often become malignant. This dis- 
ease is so striking that the family histories 
are generally good. Here is a family de- 
scribed by Harbitz, in which the disease 
passed through five generations, and—no- 
tice an important thing—a female who her- 
self does not have it is the ancestor of all 
these three more generations in which the 
disease reappears. Another disease of the 
same sort is multiple cartilaginous exo- 
tosis. Often these outgrowths become ma- 
lignant. Here is a record of a mother and 
father, neither of whom had it, but the 
mother had a brother and a nephew with 
it, and we have sixteen cases in which this 
disease appeared in this one family. 

Then we have the families where there 
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are many instances of cancer of similar 
type, e.g., of the stomach. For instance, 
Napoleon Bonaparte, his sister, and several 
of his family are supposed to have died of 
cancer of the stomach. Those things are 
difficult to explain on the basis of chance. 
Nevertheless, taken by themselves, they are 
not convincing and the physicians and sur- 
geons are justified in taking the position 
that, as far as human evidence now avail- 
able shows us, there is no conclusive reason 
to believe that cancer is determined by he- 
redity. 

But we have now learned through experi- 
mental study of heredity how characters are 
transmitted, and that an inherited character 
itself does not necessarily appear in all 
members who may themselves transmit the 
character. The recessive character may re- 
main latent indefinitely, and we have 
learned that the characters themselves, of 
any kind, are not necessarily transmitted as 
such, but only the tendency to the develop- 
ment of the character. The fertilized ovum 
carries all the characters with it, but does 
not exhibit most of them; some appear just 
before birth and some not until long after. 
The botanists point out such an example in 
the growth of white and red primroses. 
Certain typical red primroses always breed 
true, but if bred in a greenhouse at a sufhi- 
ciently high temperature they never show 
any pigment, so that you cannot tell them 
from the white primroses, and you can 
breed them in the hothouse as white flowers 
as long as you like and not until you take 
them outdoors does the red color appear. 
Under these conditions for several genera- 
tions this character has never appeared, has 
remained latent, and yet the potentiality is 
there, being manifested only when the en- 
vironment is suitable. That is the thing that 
has misled medical men in regard to the 
transmission of disease, misled us all, of 
course, because we did not realize that the 
character does not always express itself un- 
less it has proper conditions. The red 


primroses that are white in the greenhouse 
are always white until they have a certain 
environment, so that even in the color of a 
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flower you require not only the proper an- 
cestry but the proper environment. 

We have to consider the question of what 
we can learn from experiments on animals, 
for with man we cannot get at the facts, 
because we lack sufficiently accurate diag- 
noses and family histories. We shall have 
to have generation after generation in which 
every member is submitted to autopsy be- 
fore we can learn anything about human 
cancer, and even then it is pretty difficult. 
We cannot control human beings insofar as 
genetics is concerned, and from the stand- 
point of genetic study the human material 
is perfectly hopeless. First of all, we have 
to consider two fundamental points. Do the 
laws of heredity that we find among ani- 
mals apply to man? Are the tumors that 
we have in animals the same as the tumors 
in man? Now as regards to, first, the re- 
lation of heredity in animals to heredity in 
man, just think for a minute. Remember 
that Mendel worked out the fundamental 
principles of character transmission through 
heredity, working with peas, and that his 
successors worked with primroses and 
plants of one sort and another. Then along 
came the zoologist and found that the laws 
that had been worked out for the plants ap- 
plied equally well to animals, whether 
mammals, insects, or anything else you like. 
And it must be so, for the progress of the 
multicellular animals in reproduction de- 
pends upon the fertilization of one cell by 
another, and in spite of the two different 
cells coming together, a fairly constant 
product occurs always. The same law must 
apply all the way through and there is no 
exception that I know of—the laws of gene- 
tics found in plants apply in animals and 
everything else. Obviously it is a much 
wider step from a pea to a mouse than from 
a mouse to a man, and consequently if the 
laws of genetics are found to apply every- 
where throughout the animal and vegetable 
kingdom, there is no particular reason why 
man should flatter himself that he is going 
to be an exception, William Jennings Bryan 
to the contrary notwithstanding. In regard 
to that, I cannot help quoting the statement 








of Millikan. He says: “Apparently the 
chief complaint that the anti-evolutionists 
have against evolution is that it has done so 
little for them.” 

The next thing is the question whether the 
tumors we have in animals are the same as 
in man, and I am not going to take the time 
to demonstrate that as conclusively as I 
might, because the idea that tumors in ani- 
mals are different from tumors in man has 
now been convincingly disproved. One of 
the chief reasons for the idea that tumors 
are a disease of man and of civilization is 
that malignant tumors are in reality a dis- 
ease of advanced age, and in nature no 
creatures ever reach advanced age, because 
as soon as they begin to have a decline in 
their faculties they are wiped out by 
younger and more vigorous enemies. Only 
in the artificial environment of human civ- 
ilization can animals often reach the cancer 
age. Dogs have cancer apparently more 
than man; seldom do you find an old dog 
without some sort of neoplasm. Years ago 
the vegetarians used to make a great deal 
of the idea that herbiverous animals seldom 
had cancer, and they said that cancer must 
be due to eating meat, because carniverous 
animals have cancer much oftener than her- 
biverous, forgetting the fact that carniver- 
ous animals reach a ripe old cancerous age 
by devouring the herbiverous in their tender 
youth. Miss Slye’s animals are kept with 
absolute hygiene such as no human being 
has ever experienced, with the desire that 
every mouse shall die of old age; otherwise 
we cannot tell whether it will develop can- 
cer or not. In that way a stock of mice has 
been obtained, of which many have reached 
cancer age, and when we study these mice 
we find that the tumors we get are alto- 
gether identical in every fundamental re- 
spect with the human neoplasms, even to the 
most remarkably minute details. Even rare 
tumors that we seldom see in man, we occa- 
sionally see in mice. Only the other day I 
saw a very rare tumor of the ependyma in 
a mouse that I could not tell from a human 
tumor except by the size. So that the laws 
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of cancer growth apply to all living crea- 
tures. 

I here show slides illustrating the trans- 
plantable tumors, and their use in the study 
of heredity. Among other differences from 
the natural spontaneous tumors, transplant- 
ed tumors are foreign cells growing in an 
alien host, and the host is able to put up 
some resistance to them. Consequently I 
do not think we are going to learn much 
about the treatment of tumors from trans- 
planted tumors, because the animal has a 
natural resistance to the transplanted tumors 
that man never has to the spontaneous 
tumor. Many of these transplanted tumors 
grow for a while and then disappear, while 
a true malignant tumor never does. Al- 
ways remember that, and do not pay too 
great attention to therapeutic results ob- 
tained from transplanted tumors, without 
considering their limitations. 

The spontaneous tumors that have been 
produced experimentally are another story. 
One of the greatest advances ever made in 
cancer research was made at the University 
of Tokio, by Yamagiwa; and that was the 
production of spontaneous cancer by paint- 
ing the ears of rabbits with tar. He found 
that if he stopped painting them after a cer- 
tain length of time, the growth kept on and 
eventually produced cancer. 

For studies in heredity we have been 
driven mostly to the mouse for our ex- 
periments because it is a small animal and 
you can raise a great many of them at 
small expense and they multiply with great 
rapidity. They become grandparents in a 
short time and keep up the good work for 
a long while and in that way Miss Slye has 
been able to study mice for over thirty 
generations, which would correspond in hu- 
man expectation to about a thousand years 
of heredity. As she undoubtedly told you 
in her recent lecture, it was found that can- 
cer in these mice could be determined abso- 
lutely by heredity, that it is possible by 
selective breeding, starting with a given 
pair, to produce strains of mice for thirty 
generations which never yield a cancer, 
and to produce strains which yield approxi- 
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mately 100 per cent of cancer in all the 
animals that reach cancer age, and to pro- 
duce intermediate strains. The important 
thing is that this tendency to cancer obeys 
the laws of Mendelian expectation. I find 
there is a general objection on the part 
of the public to accept the idea that can- 
cer is influenced by heredity. I find this 
even in people who ought to be guided by 
reason rather than prejudice. Because 
most of us have cancer relatives, there is a 
subconscious objection. Therefore, I take 
great pains to stress the fact that Miss Slye’s 
work has shown that the resistance to cancer 
is hereditary as a dominant quality. That 
is an important thing: if it were not so, 
cancer would be much more frequent. As 
a matter of fact, you know that in genetics, 
generally any deleterious factor (the gene- 
ticists call it a “non-survival factor’) is a 
recessive, and that must be so because most 
deleterious factors will, of course, wipe out 
the strain. Take the Japanese dancing 
mouse that whirls around all the time: that 
whirling character behaves as a Mendelian 
recessive, otherwise what chance would 
there be for any such mouse to escape from 
the cat? 

Now I show slides to illustrate the iden- 
tity of these tumors in mice and those in 
men. Attention is called to the fact that 
previously investigators studied chiefly the 
animals that died accidentally in cages,— 
they were mostly young mice and the inves- 
tigators did not get the great variety of tu- 
mors that Miss Slye has been able to show. 
One difference between the cancers in one 
species of animal and another is that they 
do not show the same distribution in re- 
spect to the organ they attack. For exam- 
ple, nobody has ever described a cancer of 
the esophagus in any animal, as far as I 
can find out. Cancer of the stomach is 
probably the commonest of all cancers in 
man, but it is the rarest of all tumors in ani- 
mals. In all our experience we have had 
but one. Just this one arose in a mouse with 
a gastric hair ball, which explains it very 
well. That is an interesting problem,—why 
man has more cancer of the stomach than 





other animals have. Many have suggested 
that it is due to our taking over-hot food. 
For several years we have been carrying 
on experiments of that sort, by putting in a 
gastric fistula in dogs and feeding them this 
hot food through the fistula. We have been 
doing that for several years, but we have not 
yet produced a cancer. We have seen ul- 
cers, but no cancer. 

Granting that heredity is the same in all 
species of animals, including man, and 
granting that the tumors we have in the 
lower animals are identical with human tu- 
mors, how does the experimental evidence 
work out for the human problem? As I 
have told you, Miss Slye has shown that the 
resistance to cancer behaves as dominant in 
the Mendelian sense. You remember that 
Mendel found that some characters were 
transmitted but did not appear, and they 
were called “recessives.”» When you crossed 
a dominant with a recessive, the first gen- 
eration showed only the dominant charac- 
ter. Yet hidden in this creature was the 
capacity to transmit the recessives, so in the 
next, or later, generations you might have 
the recessive characters cropping up. 

Slides are now shown demonstrating the 
principles of Mendelian inheritance, indi- 
cating the manner and mechanism by which 
recessive characters may be carried undis- 
closed through several generations. These 
are followed by slides illustrating some of 
Miss Slye’s observations. I may say that 
Miss Slye has autopsy records on these mice 
for about 45,000 autopsies, and among 
them are between five and six thousand tu- 
mors, so these figures I am giving you are 
not chance things or haphazard things. I 
think we are the only people in America 
who can meet the Mayo Clinic face to face 
on numbers. As Miss Slye told you, her 


results indicate that the susceptibility to 
cancer behaves as a recessive character, re- 
sistance being dominant. She can produce 
a tumor strain or a strain that will not have 
tumors, absolutely at will, and never in the 
first hybrid cross between a dominant and 
a recessive does she ever get a cancer. That 
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is a perfect proof of the dominance of the 
resistance to cancer. 

When you come to think of it, that is just 
the way it has to be. Human beings are a 
mixture of heterozygotes in respect to re- 
sistance to cancer. If the tendency to can- 
cer were a dominant feature, everybody 
would have cancer. That is not the case, 
but if you have a big proportion of heter- 
ozygous and dominants mating, which 
would seem to be the condition in the human 
species, what is bound to happen is that a 
small proportion will have cancer when the 
recessives crop out, perhaps one or two 
cases in a generation. Occasionally when 
two recessives mate, you will get a pure 
strain of recessives, and then you have your 
cancer family. Is not that just what does 
occur? 

What does it mean for an individual 
case, the fact that your father died of can- 
cer, let us say,—what does that mean to 
you as a given individual? Does that mean 
that you are going to have cancer? Not 
necessarily. Your mother did not have can- 
cer, let us say. Did any of your mother’s 
relatives have it? If not, she was prob- 
ably dominant and in that case you would 
be heterozygous and free from cancer your- 
self, although perhaps capable of trans- 
mitting the tendency to cancer. A woman 
said to me, “My mother has a cancer,— 
my grandmother died of cancer.” I said, 
“How about your father’s family?” She 
said, “There is not a cancer in it.” I said, 
“If these things are correct, there is no 
chance in the world of your having a can- 
cer, if Miss Slye’s observations can be ap- 
plied, for your paternal ancestor is a domi- 
nant. You are in the first hybrid genera- 
tion and you presumably will not have a 
cancer. But if your husband has cancer in 
his family, then some of your offspring 
may be recessive. You might have three or 
four children and it might not crop out in 
any ordinary American family; on the other 
hand, two or three of them might have it. 
Put if there is no cancer on your husband’s 
side, you can be sure that your children 
won't have it.” In other words, this theory 


that cancer is inheritable, instead of being 
depressive is very encouraging, because we 
find that we can have many cancer relatives 
and not necessarily have to be victims. The 
only case which theoretically should neces- 
sarily mean a cancer is one in which both 
the father and mother die of cancer. If that 
has happened, the prospects of the offspring 
having cancer should be very large, if they 
live to reach the cancer age. Do human 
figures show that? They do. I could show 
you innumerable family histories that bear 
out that idea perfectly, and I think that is 
the only way we can prove the application 
of Miss Slye’s work to human problems,— 
that particular combination which only re- 
quires two generations, when both families 
are recessive. If we find families where 
both the father and mother have cancer 
and none of the offspring have it, we will 
have to look for some other explanation 
or change our ideas. Perhaps we will be 
able to get a large number of families to- 
gether which will prove the point, but as far 
as I can see the human evidence now alto- 
gether harmonizes with what Miss Slye has 
found for mice. Further, it is just what 
ought to happen from what is known about 
genetics. 

It is also important to remember that 
Miss Slye found it possible to extract pure 
dominant cancer-resistant strains by breed- 
ing the offspring of mice of cancer ances- 
try. That goes to show that if cancer should 
become a menace and we ever pay as much 
attention to human breeding as we do to 
the breeding of other forms of animals, we 
might be able to wipe out cancer. I suppose 
it will be a long time before that will hap- 
pen, when a young man will ask for the 
family records of his beloved before he of- 
fers her a ring. 

Miss Slye has also shown that the type of 
cancer is modified by heredity, for she has 
produced sarcoma strains as well as carci- 
noma strains, also mammary gland, testicle, 
or liver tumor strains. The ordinary mouse 
you buy in the market generally will yield 
20 to 40 per cent of cancer of the mammary 
glands spontaneously, if kept until old age, 
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a fact which has misled some experimenters 
who thought that they had produced experi- 
mental cancer by various procedures. The 
market mice are of a mammary gland tu- 
mor strain. Miss Slye had, early in her 
work, a mouse with a tumor of the liver, 
from which she developed a strain in which 
liver tumors are common. Since then she 
has produced in that one strain over a hun- 
dred liver tumors in mice, and never has 


seen one in over forty thousand other © 


strains, and but two have been described in 
other laboratories. 

Cancer apparently is the result of two 
factors: you have to have stimulation to 
start the cells growing, but the hereditary 
soil makes a difference. We all recognize 
that, in everyday practice. We know that 
after a given trauma a negro is much more 
likely than a white man to have a keloid. 
Everybody knows that colored women are 
much more likely to have fibroid tumors 
of the uterus than white women. It is be- 
lieved that Jewish women are much less 
likely to have cancer of the uterus than 
Gentiles. Every mouse shows inflammatory 
lesion of the lung from the time he draws 
his first breath of air. In Miss Slye’s ex- 
perience, we have several hundred mice 
with tumors of the lungs, but they are all in 
certain strains, and not all strains show it. 
The difference is that the inflammatory 
process, which is merely a protective process 
in one, in the other does not stop but keeps 
on and becomes a tumor, and all a tumor 
seems to be is repair which failed to stop 
when the repair job was done, but the cells 
kept on growing. 

To put it in a mathematical way, as Leo 
Loeb has done, cancer equals the product 
of heredity plus stimulation; the bigger the 
heredity factor, the smaller the stimulation 
factor needs to be to produce cancer; and 
the bigger the stimulation factor, the small- 
er the heredity factor needs to be. The 
work of Miss Slye does not stand alone; 
other people have worked on a smaller scale 
with similar results. Loeb has found that 
heredity influences the occurrence of can- 
cer. In the early days in the London Can- 
cer Laboratory they had four mice with 
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lymphoma in one family. One man in 
Switzerland reported a group of rabbits 
with fifteen cases of primary tumor of the 
uterus. Another related fact has been de- 
scribed in Morgan’s Laboratory,—a _neo- 
plasm in flies which appears in the larve. 
It has many of the characteristics of a tu- 
mor. In any event, it behaved perfectly as 
a Mendelian recessive, but in this case it 
appears only in the male larva. Only in 
the offspring, where the male gene and the 
tumor gene come together, do you get the 
tumor. The affected male larva is de- 
stroyed by the tumor and never develops 
into a fly, consequently we have half as 
many males as females. That is a sex 
linked character. 

Characters are not transmitted directly 
from one creature to another, but only as a 
tendency. We find that there are many dis- 
eases besides tumors that are hereditary. 
We have known for a long time about color 
blindness and things of that sort, but we are 
learning about many other diseases. One 
of the most suggestive observations has been 
lost to medical literature and I am going 
to bring it up here. It is reported in a 
naturalists’ journal, and relates the story of 
a Dutch scientist who picked up some albino 
mice in America and some Japanese danc- 
ing mice, and had just got hybridization un- 
der way when an epidemic passed through 
the place and his mice began to die. He 
found that the disease selected certain 
groups. It killed all the pure-blooded Japa- 
nese dancing mice, but did not kill any of 
the pure-blooded albinos, and in the crosses 
the tendency to the disease had behaved as 
a pure Mendelian recessive, as shown by 
charts. 

Recently a strain of guinea pig has been 
found in which the blood is lacking in one 
component of the complement, and that de- 
ficiency behaves as a recessive. Color blind- 
ness, as we all know, is inherited and is sex- 
linked—the female transmits it. The first 
hybrid generation ordinarily does not show 
it, just as it does not show cancer, but in the 
next generation it appears only in the males. 
Sometimes we get a color-blind female, and 
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in that case you may get color-blind fe- 
males and males among her offspring. 
Among the diseases that have been described 
as controlled by heredity I might mention 
the sickle cell anemia, which has been de- 
scribed recently, which is a family disease 
occurring only in negroes, as far as yet ob- 
served. 


I trust that these demonstrations have 
made it clear that we have excellent reason 
to believe that resistance to cancer is a Men- 
delian character, probably transmitted as a 
pure dominant. At least all the evidence I 
can secure from both human and experi- 
mental material agrees in the support of 
this hypothesis. 





Hernias.— 1. Intra-abdominal hernias are 
rare, but are important from a surgical stand- 
point. 

2. The majority of internal abdominal her- 
nias arise as a result of some defect in the 
embryologic development. 

3. The symptoms are indefinite and are usu- 
ally of intestinal obstruction, either acute or 
chronic, with periodic mild attacks. Differen- 
tial diagnosis is impossible. 

4. In all cases of intestinal obstruction a 
hernia should be considered. 

5. Occurrence of abdominal hernias is con- 
fined to: (1) the duodenal area; (2) the cecal 
area; (3) the area of the foramen of Winslow. 
and (4) the sigmoidal area. 

6. Hernias in the duodenal area are the most 
common. 

7. Two fosse around the duodenum are of 
practical importance, the paraduodenal fosse, 
formed by the raising of a fold of peritoneum 
by the mesenteric vein, and the mesenterico- 
parietal fossa, formed in the first part of the 
mesojejunum, just behind the superior mesen- 
teric artery. 

8. Hernias through the foramen of Winslow 
depend on four congenital anomalies: (1) a 
common mesentery for the whole intestine; (2) 
absence of the secondary fusion of the ascending 
colon to the posterior abdominal wall; (3) the 
abnormally large size of the foramen, and (4) 
the abnormal length of the mesentery with un- 
due mobility of the intestine. 

9, Intersigmoidal hernias are the rarest of 
all hernias; only nine cases have been reported. 

10, Of the acquired internal hernias there 
are three types: (1) diaphragmatic hernias due 
to trauma; (2) hernias through tears in the 
abdominal viscera, and (3) post-operative 
hernias. 

11. Diaphragmatic hernias are the most 
common of the acquired type and should always 
be looked for following any accident of a crush- 
ing nature. 

12, Left diaphragmatic hernias, both con- 
genital and acquired, are more common than 
those on the right, 


13. The diagnosis of diaphragmatic hernies 
is made possible by the roentgen ray. However. 
differentiation of a true hernia and elevation of 
the diaphragm is often difficult. 

14. In operating on diaphragmatic hernias 
it is difficult to keep the abdominal viscera from 
being sucked back into the thorax while closure 
of the opening is being made. 

15. Care must be taken not to injure the 
superior mesenteric artery and inferior vein in 
operating on duodenal hernias. 

16. Considerable difficulty is encountered in 
the reduction of strangulated hernias into the 
lesser peritoneal cavity. The close proximity 
of important structures to the foramen of Wins- 
low makes enlargement of the orifice extremely 
hazardous. 

L. R. Sante, M.D. 

Intra-abdominal Hernias. N. H. Copenhaver. 
Archiv. of Surg., Sept., 1923, p. 332 


Gall-bladder examination.—The technic of 
gall-bladder examination is simple but impor- 
tant. Purging is not advisable. After twelve- 
hour starvation, a series of films are made of 
varying densities, and developed with care to 
prevent over-development. Then a routine gas- 
tric examination with barium meal is made to 
exclude gastric disease, to demonstrate the indi- 
rect signs of gall-bladder disease, and to ascer- 
tain conditions in the ileo-cecal region. The 
normal gall bladder will usually cast no shadow, 
and a visible outline probably means an abnor- 
mal organ. The reflex signs may be a protracted 
emptying time of stomach with hypertonicity, 
spasticity in pyloric region, pyloric insufficiency 
with tonic contraction in the pyloric antrum. 

While the roentgen signs are conclusive in 
many cases, in many others they are only con- 
tributory to the ultimate diagnosis. When the 
signs are direct and typical, they are more diag- 
nostic than when indirect or reflex in character. 

W. W. Warkins, M.D. 

Roentgenological Diagnosis of Chronic Chole- 
cystitis, Frank S. Bissell. Minn. Med., Dec., 
1923, p. 681, 











SHADOWS OF CALCIFIED AREAS IN THE BONY PELVIS 
By CHARLES G. SUTHERLAND, M.B. (Tor.) 


Associate in Roentgenology, Mayo Clinic, Rochester, Minnesota 


SIDE from the shadows cast by cal- 
culi in the urinary tract, the roent- 
genologist, in the X-ray examination 

of the kidney, ureter, and bladder, meets 
with an interesting variety of ray-opaque 
bodies that tax his opinion regarding their 
nature. I have discussed elsewhere the 
various shadows seen in the abdominal cav- 
ity, and will confine my attention here to 
those seen in the bony pelvis. Ray-opaque 
shadows in the bony pelvis, outside of the 
bladder area, are comparatively rare; in the 
past five years they have not been evident in 
more than 0.014 per cent of the total num- 
ber of examinations, excluding the small 
concretions that form in the veins and ve- 
nous plexuses, commonly reported as phle- 
boliths, which are evident in about 37.6 
percent. Masses of foreign material in the 
bowel, particularly remnants of barium re- 
maining from the enema or the ingested 
meal, may produce shadows resembling 
those of calcified tumors; however, a re-ray 
after thorough evacuation of the bowel con- 
tents will reveal the true nature of the 
shadows. 

We have collected fifty roentgenograms 
showing ray-opaque shadows in the bony 
pelvis; only thirteen of the fifty patients 
had been operated on. I have compared 
the roentgenograms with the surgical find- 
ings in an attempt to establish characteris- 
ties of different types of tumor. Of the 
thirteen patients operated on, eight had 
fibromas of the uterus; one had a fibromy- 
oma of the left ovary with corpus hemor- 
thagicum of the right; one, a partially cal- 
cified pyosalpinx containing putty-like ma- 
terial; one, ovarian dermoids containing 
rudimentary teeth; one, calcification of the 
ovary, and one, diverticulum of the bladder 
containing a calculus. 

Case 1 (A174530). A married woman, 
aged forty-three years, who had had one 
child and two miscarriages, following a 
uterine prolapse, had had her last preg- 


nancy two years before coming to the Clinic. 
Early in her menstrual history, she had suf- 
fered from metrorrhagia of five days’ dura- 
tion, but latterly her periods had been regu- 
lar, and she was still menstruating. A tu- 





Fig. 1. 


(Case A174530.) 
and necrotic degeneration. 


Fibromyoma with calcareous 


mor in the lower abdomen, first noticed two 
years before, had gradually increased in 
size. The X-ray revealed an encapsulated 
shadow (7.5 by 7 cm.), (Fig. 1) in the cen- 
tral portion of the bony pelvis. At opera- 
tion multiple fibromyomas of the uterus 
were found, the larger showing calcareous 
and necrotic degeneration, with bilateral 
dermoid eysts containing hair and sebaceous 
material, and bilateral chronic salpingitis. 
The cyst in the right ovary was 13 em. in 
diameter, and that in the left, 11 em. 

Case 2 (A204384). A woman, aged 
forty-four years, had been married twenty- 
two years. She had had one child and no 
miscarriage. Her menstrual history had 
been normal until five or six years before 
coming to the Clinic, when she began to 
have intermittent periods of metrorrhagia. 
A “soft growth of the womb” had been cau- 
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terized elsewhere twelve years before. Very 
soon after this, blood appeared in the stool 
whenever the bowels were loose, and during 
the last year the stools had been of small 
calibre. The left breast had enlarged dur- 





Fig. 2. 


(Case A298391.) 
myoma, 9 by 9 cm. 


Calcareous, necrotic fibro- 


ing the last year with considerable pain. 
For ten years she had had a feeling of 
weight in the left iliac region, more pro- 
nounced in the last four years, and accom- 
panied by intermittent attacks of severe 
pain, recurring several times daily, and ex- 
tending over a two-week period. She had 
had frequency and dysuria for several 
years, and leukorrhea for the last year. At 
examination, a tumor was palpated, and the 
X-ray revealed an encapsulated shadow 
(7.5 cm. in diameter) in the mid-lower 
quadrants. At operation a single fibromy- 
oma of the uterus (5 cm. in diameter) with 
parenchymatous degeneration, coagulation 
of the mucosa and calcification of the cap- 
sule, was found. There were also bilateral 
chronic salpingitis, and bilateral hemor- 
rhagic ovarian cysts. 

Case 3 (A227227). A spinster, aged 
fifty-one years, had had a normal menstrual 
history until one year before coming to the 
Clinic, when menorrhagia had commenced. 
At examination a mass was palpated in the 
abdomen low down on the right side. The 


X-ray revealed an encapsulated shadow 
(6 cm. in diameter) in the left lower quad. 
rant. At operation multiple fibromyomas 
were found, the largest 4 cm., and the 
smallest 2 mm. in diameter. Neither the 
surgeon nor the pathologist made any note 
regarding calcification. 

Case 4 (A402724). <A Jewess, aged 
thirty-eight years, had been married for 
twelve years, and had four children. Men- 
struation was established at twelve, and she 
had always had a moderate menorrhagia. 
One year before coming to the Clinic, she 
had been operated on, and papillomatous 
cysts had been found in both ovaries. She 
had noted a small lump in the left groin one 
month before coming here. At examination 
a small nodule was found in the left cul de 
sac near the uterus. The X-ray revealed a 
small, irregularly calcified area, 2 cm. in 
diameter, at the lower inner margin of the 
upper left quadrant. At operation multi- 
ple degenerating calcareous fibromyomas 
were found, the largest 2 cm., and the 
smallest 1 cm. in diameter. There was a 
generalized fibrosis of the uterus with cys- 
tic degeneration of the cervix of the precan- 
cerous type. 

Case 5 (A428849). A woman, aged 
sixty years, had been married for thirty 
years. She had four children, and had had 
a miscarriage at her last pregnancy. There 
were no abnormalities in the menstrual his- 
tory. Two years before coming to the 
Clinic, she had had cramps in the right leg 
which her physician ascribed to tumor pres- 
sure. Examination here revealed a tumor- 
ous mass in the lower right quadrant with 
edema of both legs. The X-ray revealed a 
small circumscribed calcified area (3 by 2 
em.) in the lower left quadrant, with an- 
other very small area at the lower middle. 
At operation, multiple fibromyomas of the 
uterus were found; the largest was 10 cm., 
and the smallest 8 cm.; one had undergone 
calcareous degeneration. 

Case 6 (A433027). A woman, aged 
forty-eight years, had been married for four 
years, and had never been pregnant. For 
five or six years she had had a slight bloody 
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discharge for three or four days preceding 
each period. She had noticed a mass in the 
lower abdomen two months before coming 
here. At examination, a mass was palpable 
in the lower abdomen, rising half way to 
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Fig. 3. (Case A419132.) Pyosalpinx, partially calci- 
fied, containing putty-like material. 


the umbilicus. The X-ray revealed multi- 
ple small calcified areas over an area, 1.5 
cm. in diameter, to the right of the median 
line. At operation multiple fibromyomas 
of the uterus were found, the largest 11 cm., 
and the smallest 0.5 cm. in diameter. There 
was no surgical or pathologic note of calci- 
fication in the tumor. 

Case 7 (A298391). A woman, aged 
forty-eight years, had been married for 
twenty-one years. She had two children, 
and had had one miscarriage. Her men- 
strual history was normal. At examination, 
a firm, movable mass was palpable in the 
lower abdomen. The X-ray (Fig. 2) re- 
vealed an encapsulated, calcified area, 13 
cm. in diameter, in the right upper and 
lower quadrants. At operation a calcareous, 
necrotic fibromyoma (9 by 9 cm.) was 
found with a left hematosalpinx, and right 
chronic salpingitis, with a parovarian cyst 
1.5 em. in diameter. 

Case 8 (A196785). A woman, aged 
sixty-six years, had lost weight, strength, 
and appetite progressively during the year 


before coming to the Clinic. Two months 
before, a tumor had been found, and she 
had received X-ray treatment for it. Seven 
weeks before, she had had an exploratory 
laparotomy, and had been given a hopeless 
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Fig. 4. (Case A306750.) Bilateral ovarian dermoids 
containing hair, cartilage, fat, and rudimentary teeth. 


prognosis. At examination, a large, irreg- 
ular mass was found in the right abdomen. 
The X-ray revealed a circumscribed calci- 
fied area (6.5 by 4 cm.) in the mid-pelvic 
area. At operation a huge hypernephroma 
(1,790 gm.) was removed from the right 
upper quadrant, extending well across the 
median line out under the umbilicus and 
down into the pelvis on the right side. There 
was no mention of any calcification in the 
surgical or pathologic notes, but as we have 
seen calcification in hypernephromas and in 
the tissues of patients with hypernephromas, 
I had this specimen rayed, but failed to 
find any evidence of calcification. The ab- 
domen was not explored, so one can only 
surmise that there was a co-existent calci- 
fied tumor corresponding to the X-ray 
shadow, probably a fibromyoma. 


FIBROMYOMA OF THE LEFT OVARY WITH 
CORPUS HEMORRHAGICUM OF THE RIGHT 
Case 9 (A363497). A woman, aged 

twenty-nine years, had been married four 

years, but had never been pregnant. Her 
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menstrual history was normal. One month 
before coming to the Clinic, a tumor had 
been found in the abdomen. When the pa- 
tient was here, a hard, rounded, apparently 
fixed tumor, 3.75 cm. above the umbilicus, 
was found. The X-ray showed diffuse 
mottling over an area, 4 cm. in diameter, in 
the right lower quadrant. At operation a 





Fig. 5. (Case A306750.) Pathologic specimen of 
bilateral ovarian dermoids, containing hair, cartilage, 
fat. and rudimentary teeth. 


fibroma (15 cm. in diameter) was found, 
and a corpus hemorrhagicum (2.5 cm. in 
diameter) in the right ovary. There was no 
surgical or pathologic note of calcification 
in either tumor. 
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Vig. 6. (Case Calcification of the ovary 


PARTIALLY CALCIFIED PYOSALPINX CONTAIN- 
ING PUTTY-LIKE MATERIAL 


Case 10 (A419132). A woman, aged 
forty-five years, had been married for eight- 
een years, but had never been pregnant. 
Menstruation was established at the age of 
fourteen, and the patient had had consider- 
able dysmenorrhea which was relieved by 





(Case A324609.) 
tightly encasing a calculus. 


Fig. 7. Diverticulum of the bladder 


dilation and curettement at the age of thirty- 
five. Frequency associated with burning 
had developed suddenly one year before 
she came to the Clinic, and had continued 
since with intermittent severe exacerbations. 
At examination a tumor, thought to be multi- 
ple fibromyomas, was palpated. The X-ray 
(Fig. 3) revealed a circumscribed, homo- 
geneous shadow (5 em. in diameter) in the 
upper inner right quadrant. This shadow 
was of lesser density than those before de- 
At operation a partially calcified 
pyosalpinx (4 cm, in diameter) was found, 
containing putty-like material, and an in- 
spissated ovarian abscess. 


scribed, 


DERMOIDS CONTAINING RUDIMEN- 


TARY TEETH 
Case 11 (A3806750). A’ spinster, aged 
twenty-nine years, had begun to menstruate 
at the age of fourteen, She missed periods 
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at first for nearly a year, and subsequently 
had severe dysmenorrhea at the beginning 
of each period. The periods averaged from 
seven to nine days, and had recently been 
associated with severe headaches and vom- 
iting. A transverse pain in the lower abdo- 
men often preceded urination. She had 
moderate frequency. At examination, a 
tumor was palpated on the left side of the 
lower abdomen, and was movable with the 
uterus. A roentgenogram (Fig. 4) revealed 
multiple shadows grouped about the lower 
sacrum and coccyx, several of which sug- 
gested teeth. At operation bilateral ovarian 
dermoids were found, containing rudimen- 
tary teeth, hair, cartilage and fat (Fig. 5). 


CALCIFICATION OF THE OVARY 


Case 12 (A334333). A woman, aged 
fifty-eight years, had been married for twen- 
ty-seven years, and had four children. Her 
menstrual history was normal, and_ the 
menopause had occurred at forty-five. She 
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had no symptoms referable to the ovary. 
The X-ray (Fig. 6) revealed a calcified 
area (7 by 5 cm.) lying to the left of the 
coccyx. At operation she was found to have 
cholecystitis with stones in the gall bladder 
and in the common duct, and the left ovary 
was completely calcified. 


DIVERTICULUM OF THE BLADDER CONTAIN- 
ING A CALCULUS 


Case 13 (A324609). A man, aged fifty- 
eight years, came to the Clinic with cancer 
of the larynx. He had an enlarged pros- 
tate, and in the X-ray examination prelimi- 
nary to a urologic investigation, the shadow 
(Fig. 7) was revealed lying to the right of 
the lower sacrum and the coccyx. This pa- 
tient remained for treatment of his laryn- 
geal condition and died four months after 
admission. At necropsy a diverticulum of 
the bladder was found containing a caleu- 
lus. The diverticulum encased the calculus 
and had to be peeled off like the finger of a 
glove. 





Hydrocephalus.—Cerebral pneumography is 
of aid in (1) determining the type of hydro- 
cephalus; (2) localization of intracranial tu- 
mors: (3) localization of spinal cord tumors. 
This paper deals only with the procedure in 
hydrocephalus. 

Hydrocephalus may be external or internal; 
internal hydrocephalus may be obstructive or 
communicating. The technic of ventricular in- 
jection is the same for any case of hydrocepha- 
lus. Under gas anesthesia, a spinal puncture 
needle with a two-way cock is introduced 
through the fontanel into the lateral ventricle. 
[f sutures or fontanels are closed, a trephine 
opening must be made. From 15 to 25 c.e. 
of cerebrospinal fluid is withdrawn and replaced 
with an exactly equivalent amount of air, and 
the process repeated until no more fluid can be 
obtained. The head is then rotated so that the 
anterior horns will drain and this fluid is re- 
moved; the same is done for the posterior horns, 
Care must be taken always thet no more intra- 


cranial pressure is produced than was present 
with the fluid. 

Plates are now made,—flat, stereoscopic and 
oblique. If there is obstruction in the ventricu- 
lar system preventing the access of fluid to the 
subarachnoid space, an obstructive internal 
hydrocephalus occurs. If the obstruction is in 
the aqueduct of Sylvius, the ventriculogram will 
show dilatation of the third ventricle and both 
lateral ventricles. If the foramina of Luschka 
and Magendie are obstructed, ventriculograms 
will show dilatation of lateral ventricles, third 
ventricle, aqueduct of Sylvius and fourth ver- 
tricle. Communicating hydrocephalus may be 
demonstrated by injection of air into the spinal 
canal and taking X-ray films; if the cerebral 
sulci cannot be outlined over the hemispheres, 
it is a case of communicating hydrocephalus. 

W. W. Warkins, MLD. 

Cerebral Pneumography as an Aid in ti 
Early Diagnosis of Hydrocephalus. Oswald s 
Wyatt. Journal-Lancet, Dee. 15, 1923, p. 02: 
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POST-OPERATIVE X-RAY EXAMINATION IN DENTISTRY 
By BOYD S. GARDNER, D.D.S. 


Section on Dental Surgery, Mayo Clinic, Rochester, Minnesota 


HE X-ray examination of the mouth 
after the extraction of teeth is not a 
routine practice; in fact, at the pres- 
ent time, few members of the dental profes- 
sion realize the value of such procedure, 
either from the standpoint of bettering their 
service to their patients, or of the part it 
plays in obtaining definite data with regard 
to the results of the technic in removing 
teeth. The work of Raper, Simpson, Mc- 
Cormack, Molt, and others has emphasized 
the value of the full mouth roentgenogram 
in examining the mouth, and it is recog- 
nized that the full mouth examination as a 
routine has demonstrated the necessity for 
improved technic in the extraction of teeth. 
However, unfortunately for the patient, 
such examination has not been made im- 
mediately after dental operation, as this 
would have resulted in reducing the num- 
ber of roots and diseased areas that have 
remained in such a high percentage of 
cases. Not only does the full mouth exam- 
ination demonstrate the success or failure 
of removing teeth in their entirety, but it 
allows the operator to visualize the extent 
of the destruction of the process, and the 
extent of damage to the remaining teeth. 
Too often teeth are extracted at the expense 
of those that are to be left. The exodontist 
is as good as the results he obtains, and 
without the use of the post-operative roent- 
genogram, he is not in a position to com- 
pare the results of different technics with 
his own. It is hardly necessary to empha- 
size the fact that this procedure as a routine 
will aid materially in standardizing the 
technic of extraction. 
The question of the length of time re- 
quired for the regeneration of bone, and to 
what extent it regenerates in certain patients 


74 


and in certain areas, can only be deter- 
mined by comparison of the immediate 
post-operative roentgenogram with the “fol- 
low-up” roentgenograms, taken at intervals 
of six months, one year, two years, and so 
forth. Data thus obtained benefit the den- 
tists who are interested in crown and bridge 
work, as the success of that type of work is 
largely dependent on process reduction and 
regeneration. 

It is sometimes very difficult to make a 
diagnosis with regard to the condition of a 
questionable area in so-called edentulous 
areas as well as around teeth; however, if 
the operator has access to the roentgeno- 
gram made directly after extraction, his 
difficulties will be lessened. These data, 
with the history of the case, often make a 
diagnosis possible. 

In the X-ray examination of a supposed- 
ly edentulous mouth, a root is often demon- 
strable, especially in the region of the up- 
per first bicuspid, and in such instances it 
is rather discouraging if the post-operative 
roentgenogram reveals the root apparently 
undisturbed. This is the result of one root 
being superimposed on the other. However, 
the operator soon learns the reason for the 
error, and it does not occur again. 

The psychologic effect on the patient of 
the post-operative roentgenogram,  espe- 
cially if a full mouth operation is_per- 
formed, is of great benefit. Patients will 
usually tolerate a sore place after extrac- 
tion when they really know that no root has 
been left, whereas without such knowledge 
they often consult another operator in order 
to satisfy themselves, In private practice, 
the post-operative roentgenogram can be 
examined before it is dried, and the result 
of the operation demonstrated to the pa- 
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tient before he is dismissed from observa- 
tion. 

Operators are often satisfied when three 
roots of an upper molar or two roots of a 
lower molar are removed; however, when 
the post-operative roentgenogram is em- 
ployed routinely, they account for a large 
percentage of roots that are left by the large 
number of anomalies that are revealed. Not 
only does this roentgenogram reveal the 
presence of a root left, but often it makes 
removal possible by a minimal loss of pro- 
cess, and of trauma. 

No doubt the post-operative X-ray exam- 
ination is of more interest to the exodontist 
or oral surgeon; however, roentgenograms 
made at intervals following the setting of 
bridgework, especially of the fixed type, 
reveal the strain that the abutments are 
undergoing, and give the operator an op- 
portunity to correct the occlusion by grind- 
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ing. Radioluscent areas, extending the full 
length of the root, demonstrate the direction 
of the stress on the abutment. Again, the 
post-operative roentgenogram plays a part 
in the result of treatment of peridentol- 
clasia, as it enables the operator to compare 
the depths of sockets before and after treat- 
ment. 


CONCLUSION 


Too much emphasis cannot be placed on 
the value of routine post-operative X-ray 
examinations in dentistry. The value is 
accentuated both from the standpoint of 
end-results, and also from that of impart- 
ing knowledge to the operator. Roentgeno- 
grams made post-operatively make it pos- 
sible for operators to accumulate definite 
data that should tend to standardize surgical 
technic, since the results of various oper- 
ators can be compared. 





Short wave roentgen rays.—The writer has 
been making use of this deep X-ray therapy for 
a little over a year. During this time he has 
subjected a great many cases, with various suit- 
able lesions, to an intensive course of deep ther- 
apy, making serviceable all the factors which 
enter into the approved methods of application. 
He feels that, while a great advance has been 
made and that results heretofore impossible to 
obtain have accompanied this new method, yet 
not sufficient time has elapsed to properly 
placard results with mechanical precision. It 


appears that with the short waves, a greater 
range of clinical conditions can be encompassed, 
but that in our attack upon gross pathology we 
still have to reckon with every therapeutic agent 
which has heretofore been given us. That in 
this attack, the new short wave X-ray, the most 
formidable weapon so far produced, can now be 
considered an undisputed fact. 
W. W. Waris, M.D. 

Therapeutic Aspect of Short Wave X-rays. 
Albert Soiland. Calif. St. Jour. of Med., Oct., 
1923, p. 415. 











A REFLEX FROM THE TRIGEMINAL BRANCH OF THE SOCIETY * 
By CLARENCE 0. SIMPSON, M.D., D.D.S., F.A.C.D., Sr. Louts 


less to most of the members, be- 
cause literally the Society has no 
sections. So was the trigeminal branch of 
the nervous system unknown until some 
diligent anatomist traced its distribution 
and determined its functions. As the only 
member of the Radiological Society of 
North America with practice limited to this 
region, one feels an overwhelming minority 
in invading this conference on problems 
apparently of more vital importance. 
However, the trigeminus has functions 
which cannot be ignored; it gives warnings 
which may be of great consequence, and 
it is the origin of primary and reflex dis- 
turbances which profoundly affect the en- 
tire organism. May this reflex demonstrate 
some characteristics, and receive the atten- 
tion common to other trigeminal reflexes. 
General radiologists performed an in- 
valuable service in the early development 
of oral radiodiagnosis, and in impressing 
the utility of oral radiography upon the 
dental profession. Discussions with Dr. 
Carman twenty years ago gave me, as a re- 
cent graduate, the first conception of the 
scope of radiography in dental and oral 
surgery. Fora period of ten years or more 
after the discovery of X-rays, the general 
radiologist made most of the oral examina- 
tions, and was largely responsible for the 
impetus which made radiography indis- 
pensable to dentistry. Subsequent evolu- 
tion has so extended the field of radiology 
that few practitioners may hope to excel, or 
adequately serve, in all the diversified 
branches. We recognize and respect the 
masters of thoracic and gastro-enteric diag- 
nosis, and therapy clinicians who have ac- 
complished the miraculous. It is no more 
an admission of incompetency for the 
radiologist to acknowledge limitations in 
practice than for the physician to heed 
those established in medicine and surgery, 


D OUBTLESS this subject is meaning- 


but rather an indication of intelligence and 
honesty. 

A process of discrimination and special- 
ization has during the past decade devel- 
oped the radiodontist or oral diagnostician 
of radiology, an inevitable product of the 
complex phases of clinical dentistry, and 
the exacting and variable technic of dental 
radiography. This specialty, with the 
justification of opportunities for superior 
service and the solution of neglected prob- 
lems, has evolved without the sanction or 
encouragement of the general radiologist, 
whose support it needs and desires. The 
radiodontist must not be confused with the 
technician without professional training 
who conducts a commercial laboratory, an 
evil which exists because of the lack of pro- 
fessional standards in those who patronize 
it, and laxity in the enforcement of the 
laws regulating dental practice. The radio- 
dontist is an ethical licensed practitioner of 
dentistry, presumably qualified by educa- 
tion and practical experience to solve the 
technical problems of dentistry and apply 
the biologic principles of medicine. The 
commercial technician is a mechanic en- 
gaged in producing and selling radio- 
graphs, usually obtaining patronage by ad- 
vertising, soliciting or commissions. 

Radiodontia is in a critical phase of its 
development, and for rapid and consistent 
progress demands intensive study within, 
and loyal support from without. With 
commercial laboratories paying commis- 
sions on “cut-rate” mechanical radiography, 
or employing doctors with college and as- 
sociation following; with dentists and phy- 
sicians installing automatic equipment for 
amateur radiography or to profit from the 
labor of incompetent assistants; with exo- 
dontists circularizing the professions for 
dental radiography as a “side-line” and 
promoter of tooth extraction; with hospitals 
maintaining inefficient radiographic depart- 
ments by overworked, underpaid visiting 


1 Read before the Radiological Society of North America, at Rochester, Minnescta, December, 1923. 
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supervision, and general radiologists per- 
sisting in lame oral diagnosis with camou- 
flaged reports, there is little incentive for 
specially qualified men to limit their prac- 
tice to radiodontia. There is no uncer- 
tainty about the ultimate status of radio- 
dontia, because a competent radiodontist 
with professional motives can demonstrate 
a technical proficiency, diagnostic accuracy, 
and keen judgment, which establishes a 
standard of service unapproached by pre- 
tenders. However, before radiodontia has 
the opportunity to supply its maximum ser- 
vice, there must be more discrimination in 
appraising the character of service, more 
consideration for the relation of the service 
to the fee, more regard for the patient’s 
welfare, and less professional jealousy. 
Hence the appeal to the members of this 
Society, who have the technical discrimina- 
tion and should have special interest and 
pride in the advancement of any branch of 
radiography. 

That radiodontists have elevated the 
standard of oral radiography and increased 
the efficiency of oral diagnosis is not a per- 
sonal reflection on other workers, who make 
occasional excursions into the field, but a 
logical result of concentration and zeal in 
a restricted line of endeavor. There are 
several reasons why the general radiologist 
has not prosecuted oral radiography to the 
attainable limit. His interest and responsi- 
bility have been divided in as many direc- 
tions as there are human organs. He has 
not had the advantage of clinical experi- 
ence in dental pathology and surgery. He 
perhaps has unconsciously depreciated the 
importance of dental examinations. He has 
disliked the physical complications of intra- 
oral examinations. He has not had the de- 
served co-operation by dentists. Under 
these handicaps he should not be criticized, 
but, instead, should be praised for worthy 
efforts. 

The present situation suggests rather ob- 
vious obligations of general radiologists in 
promoting the welfare of humanity and the 
advancement of radiography. In cities 


where competent oral radiographers and 
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diagnosticians are located, these specialists 
should be given spiritual and material sup- 
port by the general radiologist excluding 
strictly dental radiography from his prac- 
tice. In smaller cities where the radiolo- 
gist is compelled to include dental radiog- 
raphy in his practice, he should, by special 
preparation, qualify himself to render 
modern service, or arrange for a dental 
associate. An appeal to ideals is usually 
not effective to a great degree unless rein- 
forced by a selfish interest or a penalty. 
What is the prospect if radiologists do not 
accept and promote the changed condi- 
tions? 

Dentists, physicians, and the laity are 
slowly but inevitably becoming educated 
to the difference between exposed dental 
films and a radiodontic examination. It is 
daily becoming more difficult to take ten 
““not-shots,” collect a fee, give a clairvoyant 
reading, and convince anyone else that it is 
not obtaining money under false pretense. 
Such practice exposes the operator to ridi- 
cule and indefensible censure, it produces 
a stream of complaints and “retakes,”’ it 
leads supporters to seek elsewhere for the 
service, and it makes physicians and den- 
tists decide to install equipment for indi- 
vidual use. The inexorable law of supply 
and demand applied to service and com- 
pensation must be accepted, either amiably 
or resentfully. Egotism or greed only 
make capitulation more humiliating. Other 
divisions of radiography are imminent; if 
they are sound and progressive they will 
endure. Why not encourage rather than 
obstruct? 

Radiology is not in an impregnable posi- 
tion. Some of the mystery of the bone- 
and-bullet days has dissipated. Too many 
“easy money,’ “over-night” radiologists 
have appropriated the superficial knowl- 
edge and mechanics of the self-sacrificing 
pioneers. Too many clown diagnosticians 
are turning to the exploitation of radio- 
therapy. Too many specialists in other 
branches are capitalizing X-ray technicians. 
Too careless usage of the word “labora- 
tory,” which should designate the room con- 
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taining the X-ray equipment and not the 
entire establishment of the radiologist, has 
emphasized machinery rather than brains. 
The conscientious radiologist who has mas- 
tered his vocation is an honor to the medical 
profession, but there are many detractory 
satellites. 

The Radiological Society of North 
America has the most potent influence on 
radiology of any organization in the world. 
It has revolutionized the dissemination of 
knowledge pertaining to the science, by its 
representative membership and _ intensive 
programs. No more striking illustration of 
its influence is evident than the suppression 
of the roentgen terminology which was 
foisted upon the medical profession by im- 
pulsive worshipers of alien pre-eminence. 
Such influence must be wisely directed to- 
ward sound principles to avoid destructive 
tendencies. The prevalent vogue in deep 
therapy under the stimulus of manufactur- 
ers’ propaganda has been inordinately re- 
flected in the recent programs of the Society 
to the regret of numerous members. Since 
the value of deep therapy is yet to be es- 
tablished, and should be established by sci- 
entific experimentation rather than empiri- 
cal application, it seems radically unbecom- 
ing of this Society to indulge in a delirium 
of impressionistic testimonials. Rarely 
does a therapeutic innovation fail to exceed 
rational bounds before conservative coun- 
sel prevails, and the depressing reaction 
often temporarily detracts from its real 
value. The ill-concealed contempt of sur- 
geons, and the shattered hopes of deluded 
sufferers which may result from the pro- 
miscuous application of high voltage ther- 
apy without definite methods of calculating 
dosage or systematized technic, will not add 
to the prestige of radiology. 

The formal recognition of lay techni- 
cians by registration as sponsored by the 
Society is a precarious procedure, with 
precedented probability of the coddling 
hand being lacerated. By way of analysis, 
what legal authority has the Board of the 
American Registry of Radiological Tech- 
nicians to issue or revoke certificates to 
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technicians, investigate institutions of train- 
ing, or control the activities of technicians? 
Why employ, train, examine or register any 
but licensed physicians for diagnostic ex- 
amination of patients, or the treatment of 
disease by a destructive agent? Would a 
judge or jury decide that a technician who 
had been examined and found qualified for 
specific duties in the office of a radiologist, 
was not equally qualified to perform the 
same duties in the office of a chiropractor 
or in a commercial laboratory? Would 
the revocation of a certificate deter some 
technicians from accepting more lucrative 
employment? Would a legislature if prop- 
erly lobbied refuse to pass a law authoriz- 
ing technicians to practice the operations 
which they had been certified as competent 
to perform by a representative radiological 
organization? Is there any advancement to 
radiology, or advantages other than finan- 
cial gain from low salaries, by endorsing 
lay technicians instead of recruiting med- 
ically trained licensed assistants and forti- 
fying radiology as a reputable specialty of 
medicine? 

With an exalted regard for the possibili- 
ties of service in radiology, with admiration 
for the personnel, and confidence in the 
motives of the Radiological Society of 
North America, these features are presented 
in a spirit of constructive criticism, and as 
a plea for co-operation in a scientific and 
ethical advancement of the oral branch. 
Power and guidance to the recently organ- 
ized American College of Radiologists. 
May it exclude all extraneous factors in dis- 
tinguishing the lifters from the leaners, so 
well described in the following verses by 
an author whose identity could not be 
learned: 


“There are two kinds of people on earth to-day, 

Just the two kinds—no more, I say. 

Not the saint nor the sinner, for ‘tis well understood, 

The good are half bad and the bad are half good. 

Not the rich nor the poor, for to count a man’s wealth, 

You must first know the state of his conscience and 
health. 

Not the happy nor the sad, for the swift flying years, 

Bring to each man his laughter and to each man his 
tears, 

No, the two kinds of people on earth I mean, 


Are the people who lift and the people who lean, 














And where’er you'll go, you'll find the world’s masses 
Are always divided into just these two classes. 

And oddly enough, you'll find, I ween, 

There’s only one lifter to many who lean. 

In which class are you? Are you easing the load 

Of over-taxed lifters who toil on the road, 

Or are you a leaner, who makes others bear 

Your part of the burden and worry and care?” 


DISCUSSION 


Dr. L. T. LEWatp (New York): This 
paper is exceedingly interesting and valu- 
able, particularly the points brought out 
about the streptococci being present when 
there was no evidence radiographically of 
trouble in that region. For Dr. Simpson’s 
information I would like to say that in New 
York City they have met the situation in re- 
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gard to only qualified dentists and doctors 
being granted licenses by the Board of 
Health to maintain X-ray laboratories. The 
following is a synopsis of this section of the 
Sanitary Code: 

“Section 107. No person shall main- 
tain, operate or conduct an X-ray labora- 
tory or advertise or hold out to the public 
that an X-ray laboratory is maintained, 
operated or conducted, wherein radiographs 
are taken, diagnoses made or human beings 
examined or treated by X-rays, without a 
permit therefor issued by the Board of 
Health, or otherwise than in accordance 
with the terms of said permit and with the 
Regulations of the said Board.” 





Fig. 1. First—generalized gingival destruction; second--upper left second bicuspid region shows tooth frag- 
ment above second bicuspid, probably root tip of first bicuspid; third—upper left molar (first molar missing) 
shows extreme periapical destruction with perforation of antrum floor; fourth—edentulous portions show sev- 
eral areas suggesting residual infection. Patient had for some time been suffering from a chronic maxillary 
sinusitis (left). Extraction of the infected upper left molar has brought relief. The pyorrhea condition is, 
of course, extreme. The patient’s mouth is, however, of a peculiar shape, making the wearing of dentures of 
doubtful success, He, therefore, prefers to postpone further extraction as long as is possible. Film by Fred- 


erick Molt, D.D.S., Chicago. 
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INDUSTRIAL SURGERY: ITS RELA- 
TION TO RADIOLOGY’ 


Industrial relations between employer 
and employee had reached a stage in the 
United States about fifteen years ago which 
rendered cordial co-operation almost im- 
possible. Intolerable conditions were plain- 
ly manifest under the old system of com- 
mon law. With the unprecedented inten- 
sive industrial development in this country 
there naturally arose associated trouble- 
some problems linked with obstacles which 
seemed insurmountable. There has been 
an ever-increasing influx in the past thirty 
years from the country to the city and this 
in no small measure has added to the diffi- 
culty of solving these problems. Prior to 
the adoption of similar measures in the 
United States, we find that legislation was 
enacted in Europe to obviate the evils aris- 
ing out of and during the course of em- 
ployment. England and Germany long ago 
adopted measures in the form of the Work- 
ingmen’s Compensation Acts, to relieve the 
hardship and suffering correlated with the 
old system. It was only natural, then, that 
when a similar situation prevailed in our 
country steps should be taken to eradicate 
our existing unjust laws in regard to our 
workingmen. 

It is almost impossible to realize the 
many injustices perpetrated in the name of 








the Jaw prior to the adoption of our pres- 
ent Compensation Act. In the minds of 
many, it will always remain as a dark blot 
on our progress. The standards of civili- 
zation were set at naught. The rights of the 
workingmen were denied and ignored, The 


ikiead before the 


humane element was conspicuous by its ab- 
sence. 

With the realization of these conditions 
there were enacted in the various states, 
laws known as the Workingmen’s Compen- 
sation Acts. The Act differs in each indi- 
vidual state and is dependent upon condi- 
tions peculiar to that state. The essential 
features of the Act are, as embodied in all 
the Acts of the various states, similar. An 
employee sustaining an accidental injury 
arising out of and during the course of his 
employment, receives all necessary medi- 
cal and surgical attention, hospitalization 
and partial payment of compensation until 
he is able to resume work. Compensation is 
also paid for any permanent disability re- 
sulting from his injury. 

The Workingmen’s Compensation Law is 
as yet by no means ideal. It evidences, 
however, a vast improvement over common 
law practices. Its purpose is clear. It can 
readily be seen that it is imperative that a 
proper understanding of the Workingmen’s 
Compensation Act is necessary in order to 
obtain the best results. The employer and 
employee should be thoroughly familiar 
with its provisions. This would terminate 
endless litigation, needless expense and un- 
necessary hardship and suffering. 

With the increasing knowledge of the 
benefits accruing from the Workingmen’s 
Compensation Act, employers voluntarily 
established medical units in their plants for 
prompt and efficient aid. With the advent 
of prophylaxis, measures of prevention 
were instituted. Examination of employees 
prior to their acceptance for work has been 
inaugurated in the larger establishments in 
order to place individuals with latent dis- 
Social 
service bureaus, lectures and moving pic- 
tures all play their part in the education of 
the workingman in regard to prevention of 


eases in less hazardous positions. 
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accidents and the prevention of aggrava- 
tion of existing diseases. The employer has 
long recognized the fact that a disabled em- 
ployee diminishes the output of the manu- 
factured product. This fact cannot be em- 
phasized too strongly. It is the employee 
who suffers most acutely because of his 
physical unfitness. It is a distinct economic 
loss. Safety devices for the prevention of 
accidents have been installed. The humane 
spirit has performed incalculable good 
wherever instituted. It has created a cor- 
dial relationship never heretofore known to 
exist between employer and employee. 

The types of injuries arising out of and 
during the course of employment are too 
numerous to mention. The extent of the 
disability varies with each individual case. 
Fractures are the most frequent form of in- 
jury resulting from accidents. The results 
obtained in the treatment of these fractures 
are in direct proportion to the methods of 
treatment employed. Inefficient, haphazard 
procedure merits failure. Neglect of proper 
treatment and immature judgment invite a 
high percentage of permanent disabilities. 
The failure to employ all the means at our 
command to correct the effects of fractures 
brings just criticism. 

It is in the field of the treatment of frac- 
tures that the X-ray and fluoroscope assume 
a position of undisputed importance. Stand- 
ard hospitals to-day are equipped with all 
necessary apparatus to afford immediate 
application. Departments for X-ray work 
have become a recognized necessity in every 
hospital. 

The X-ray is of great value in giving us 
exact information regarding the position of 
the fragments, their relationship and asso- 
ciated pathology. It follows that more ra- 
tional treatment can be given with this reli- 
able information. There is often great 
doubt in regard to the presence of a frac- 
ture. The X-ray picture will clear this 
doubt. The presence of non-union can be 
readily ascertained by radiography. The 
pathology of a fracture revealed by X-ray 
may be the necessary conclusive evidence 
for surgical interference. The X-ray is a 


valuable therapeutic index in our subse- 
quent treatment. Corrective measures can 
be instituted only upon accurate diagnosis. 
Mal-position, poor alignment, non-union, 
osteomyelitis are all factors to be consid- 
ered in the healing process of a fracture. 
It is the height of folly not to use the X-ray 
to ascertain the exact status of each case. 

The list of diseases pre-existing an in- 
jury is legion. Men, afflicted with some 
latent condition, are apparently able to per- 
form the normal duties of their occupation 
until they meet with an accident, trivial in 
nature, but which will be sufficient to exacer- 
bate or aggravate that condition. A latent 
case of tuberculosis may be accelerated by 
an injury of apparent minor degree. The 
same is equally true of hypertrophic osteo- 
arthritis, syphilis, organic heart disease, and 
so on without end. Wherever an individual, 
in whom there exists a latent disease, suf- 
fers an accidental injury which is acutely 
exacerbated, the condition then resulting 
becomes compensable. 

The value of ascertaining the working- 
man’s condition prior to his acceptance for 
work becomes at once manifest. It is to his 
interest to be placed to perform such duties 
as will not entail great hazard or undue 
danger. The X-ray as an adjunct in form- 
ing an accurate diagnosis at once becomes 
apparent. Innumerable cases of hyper- 
trophic osteoarthritis, tuberculosis, bone 
syphilis, heart disease, joint pathology, 
sinus disease, would escape unnoticed were 
it not for the help of the X-ray. Many of 
the conditions found are remediable with 
proper treatment. They can at least be ame- 
liorated. It is not uncommon to discover 
congenital defects in an individual with the 
assistance of the X-ray. These defects are 
merely coincident with but not related to 
any injury. 

In estimating the percentage of loss in 
crushing and lacerating injuries to the ex- 
tremities, it is of great importance to know 
the exact amount of bone loss. In cases of 
this character the amount of compensation 
often depends upon the extent of destruc- 


tion of osseous tissue. Exact knowledge 
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can be obtained only by the use of the 
X-ray. It is often particularly desirable to 
demonstrate bony ankylosis of a joint. In 
what better manner can this be done than 
by X-ray? Osseous change, invisible by 
ordinary means of examination, can readily 
be evidenced by the radiograph. 


“Back” injuries are the béte-noir of the 
industrial surgeon. He holds his hands up 
in holy horror when treating patients suf- 
fering with this type of injury. The period 
of readjustment in this category of cases is 
almost always unduly prolonged. A sim- 
ple strain of the muscles of the back, not as- 
sociated with fracture or any bone pathol- 
ogy, may prove more troublesome than an 
actual fracture of the vertebre. 

Medico-legal defense of cases presenting 
themselves to the industrial surgeon is never 
complete without the aid of X-ray plates, 
and the omission of this precaution is inex- 
cusable. On the interpretation of X-ray 
pictures depends the amount of compensa- 
tion to be paid to an individual who has 
sustained an injury in the course of and out 
of the course of employment. In this char- 
acter of case no better evidence can be pre- 
sented than the X-ray of the injured indi- 
vidual. 

The X-ray is one of the signal triumphs 
of the medical world to-day. Its uses are 
manifold. Roentgenology has been a boon 
to the industrial surgeon. The industrial 
surgeon who fails to avail himself of the 
use of the X-ray is guilty of criminal negli- 
gence. 

ALFrepD J. MITCHELL, M.D. 


DISCUSSION 


Dr. O. H. McCanpnvess (Kansas City): 
There are only one or two points that I 
think should be discussed. In the first 
place, to those of you who have done a great 
deal of industrial work, | would have very 
little to say. To those of you who have had 
limited experience in dealing with indus- 
trial problems, I might talk at great length 
without giving you very much of gain. 
Most of it you will get by hard knocks. 

I am quite in accord with the Doctor’s 





statement that we are essential in this work, 
On the other hand, I feel that we take our. 
selves sometimes very much too seriously in 
those States where we are dealing with the 
jury system. On the Kansas side we have 
the industrial courts where our statements 
are taken at 90 per cent, while on the Mis. 
souri side our problems differ very much 
indeed, in that we deal with the jury and 
our statements are not taken at par by the 
legal minds at all. The industrial work 
here (Dr. Mitchell being an industrial sur- 
geon) is and should be growing more and 
more to be a specialty in itself. The indus. 
trial surgeon is seldom in a position to di- 
rect a technician in the method of examina- 
tion. The character of injury tells us (we 
will say in the wrist) whether the axial lines 
of X-ray shall be made straight through 
the wrist or whether they shall be made at 
a 25-degree angle, for the carpal scaphoid. 
Little fine cracks of. the carpal scaphoid 
may be overlooked when taken straight 
from above downward, this being the angle 
of the long axis of the carpal scaphoid. In 
such an injury, rotation of the hand is asso- 
ciated with difficulty in the use of a screw- 
driver. Tiny radial head splits in the el- 
bow frequently are overlooked by good but 
careless men. The disability in this con- 
dition is, as most of you know, an inability 
to extend the arm fully. 

It is not really my purpose to go into 
detail with regard to the different places 
where we may be valuable to the industrial 
surgeon. There is one note though that I 
would like to mention, that is with regard 
to the rib fractures that come to us so fre- 
quently. The patient is suffering a bona 
fide pain and he has had a bona fide injury 
to the chest but not to the ribs. Therefore, 
in addition to the simple plate or stereo- 
scopic plate (as the case may be), we will 
do well to fluoroscope the chest for limita- 
tion of diaphragm movement and _ other 
little evidences of pleural adhesions. The 
patient may have come to you on a rainy 
day with a bad pleurisy following his in- 
jury, and you may pick many things out in 
the chest that are of value to the surgeon and 
will be of value in discussing the case be- 
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fore an industrial court. Before a jury, as 
| said before, we are likely to take our- 
selves very much too seriously. These 
things are decided, not upon our testimony, 
but upon questions of law. I think we 
might well profit by having someone talk 
to us at some future time relative to the 
importance of our testimony in various 
cases. 


TO THE MEMBERS OF THE RADIO- 
LOGICAL SOCIETY OF NORTH 
AMERICA 


Judging from the conduct, advertising, 
etc., of some radiologists it seems quite 
evident that many of the members of the 
Radiological Society are unaware that this 
Society has a definite and strict code of 
ethics supplementary to that of the Ameri- 
can Medical Association. 

With the idea and purpose of informing 
the members of the Society regarding this 
matter, the Committee on Radiological 
Frauds and Improper Practices desires to 
call the attention of the members to the fact 
that the following resolutions were unani- 
mously adopted at the Annual Meeting in 
Chicago, December 16, 1920, and are con- 
sequently now in force: 

“WHEREAS, the question of the owner- 
ship of the roentgenogram has never been 
definitely settled, and 

“WHEREAS, other points regarding the 
ethics and conduct of radiologists relative 
to the disposal of roentgenograms, records 
and reports of their findings have never 
been clearly outlined, therefore, be it 

“RESOLVED, by the Radiological Soci- 
etv of North America, that it is the sense 
and judgment of this Society that all roent- 
genograms, plates, films, negatives, photo- 
graphs, tracings or other records of exami- 
nations are hereby declared to be the exclu- 
sive property of the radiologist who made 
them (or the laboratory where they were 
made), and it is further 

“RESOLVED, that the ethics of this So- 


ciety shall be in full harmony with the 


Principles of Medical Ethics of the Ameri- 
can Medical Association, with the following 
additions, to-wit: 

“A. The radiologist is hereby declared 
to be a consultant in all cases where he is 
called upon to examine patients. 

“B. The radiologist shall not make 
known to patients, their relatives, friends 
or guardians any of his findings or conclu- 
sions, nor shall he deliver to them any of 
the plates, negatives, films, or prints, unless 
expressly requested to do so by the physi- 
cian or surgeon who referred the patient 
for examination, or is in charge of the case. 

“C. It shall be considered unethical to 
advertise by circularizing or in the medical 
or lay press WITH PRICE LISTS or FEE 
TABLES, descriptions or illustrations of 
office apparatus or facilities, or to advertise 
by displaying signs stating the medical 
specialty; or in the public press, telephone 
directory, or city, state, or national direc- 
tories which are published for general use. 

“PD. It shall be considered unethical for 
anyone to claim superiority in diagnosis 
or treatment, due to some secret process, 
method or apparatus held to be known only 
by the claimant.” 

It will be seen from the foregoing reso- 
lutions that it was the intention of the 
Society at that time, and so far as this Com- 
mittee is concerned that intention is still 
in force and effect, to place certain restric- 
tions upon and around matters that affect 
the conduct of members in the several activ- 
ities outlined in the aforementioned reso- 
lutions, to the effect that these resolutions 
should serve as a code of ethics for our 
Society. 

The attention of this Committee has been 
called to several breaches and infractions 
of these ethics; but it has in each of the 
instances appeared to your Committee that 
these breaches have occurred because of 
ignorance of the rules, rather than because 
of a deliberate purpose to do wrong. Be- 
cause of this, no definite or formal charges 
have been brought, but the attention of the 
erring members has been called when they 











bt RADIOLOGY 


have erred, and in nearly all cases the error 
has not recurred. 

It will readily be understood that the 
duty of calling the attention of erring mem- 
bers to such breaches of ethics or infrac- 
tions of the rules is far from pleasant, but 
having accepted the duties we propose to 
“Hew to the line, let the chips fall where 
they may.” 

The welfare of our specialty demands 
that we adhere closely to the strictest ethical 
conduct, and not stoop to any of the numer- 
ous and far too frequently used methods 
of self-laudation, backbiting, competitor- 
belittling methods so much seen in some 
of the other specialties. We are proud to 
say that thus far this Committee has found 
it necessary to call attention to errors of 
only the most minor sort, and these have 
been promptly corrected. Our guild is 
freer from the many petty and great annoy- 
ances from our fellow practitioners than are 
any of the other medical specialties. Our 
frequent meetings have brought us together 
in closer bonds of friendship and goodfel- 
lowship. As we grow better acquainted we 
find that our neighbor or competitor is a 
much better fellow than we thought him to 
be before we grew to know him so well. 
We have grown to like one another and, with 
such a feeling, we cannot say or do any- 
thing against one another, which we could 
without this close and friendly contact. 

It is the desire of this Committee to cor- 
rect any improper practices whenever and 
wherever found. As originally constituted 
and appointed, it was given “power to act.” 
It has acted without prejudice and for what 
it thought was the good of radiology and our 
Society. It has not permitted the closest 
personal friendships to interfere with its 
duty as it saw it, and we are glad to state at 
this time that it feels that its work has been 
worth while. 

Sincerely, 
COMMITTEE ON RapioLocicaL FRaups 
AND IMPROPER PRACTICES, 
By I. S. Trostler, M.D., 


Chairman. 


The Editor of RapioLocy has received 
the following communication: 

“Dr. Victor F. Hess, to whom I sent a 
copy of the manuscript of my note, ‘The 
Use of Amplifiers in Gamma Ray Measure. 
ments,’ which appeared in the April issue of 
RADIOLOGY, writes me as follows: 

“ “Tt was very kind of you to send me a 
copy of your article on “The Use of Ampli- 
fiers in Gamma Ray Measurements,” to- 
gether with your letter of March 15th. 

“ “In my paper I could not, unfortunate. 
ly, give more than the outlines of an investi- 
gation which I began last summer. [| 
brought over with me two small amplifier 
tubes of the Westinghouse Electric Com- 
pany, and when I began with the experi- 
ments everything was going well. Just what 
type it was I cannot tell, because they were 
not marked with a sign or number. One of 
them I broke before the final series of quan- 
titative experiments was begun, and I had 
no spare tube to replace the broken one. 
For this reason I could not publish any nu- 
merical results, and I just wanted to publish 
the suggestion to use this particular experi- 
mental arrangement for gamma ray work. 
The tubes which I have at hand in Austria 
have not a sufficiently good vacuum for my 
purpose. 

“ “The funds of my Institute, on the other 
hand, do not allow me to order a number of 
these tubes from England or America to 
experiment with. So I had to give up this 
particular work. 

“ “I authorize you to send an abstract of 
this letter to RaproLocy, and I hope that 
you finally will succeed in finding proper 
tubes for the purpose in question.’ 

“T sincerely regret that he can give us no 
additional information. 

Yours truly, 
N. Ernest Dorsey.” 


The Werner Siemens Institute for Roent- 
genographic Research, under municipal 
control, has been opened in Berlin, in build- 
ings situated on the grounds of the munici- 
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pal hospital of Moabit. Dr. Frik is chief 
physician, and Dr. Klemperer, director of 
the municipal hospital in Moabit, and Dr. 
Rabnow, municipal medical consultant, 
have been instrumental in establishing and 
equipping the institution. It comprises a 
diagnostic department, extensive quarters 
for treatment, an administration depart- 
ment, a roentgenographic and _ histologic 
laboratory, and a demonstration room. 


The necessary steps have been taken look- 
ing to the change of name and Articles of 
Association of the British Association of 
Radiology and Physiotherapy, so that that 
organization now becomes the British In- 
stitute of Radiology. 


Dr. Edwin A. Merritt, of Washington, 
D. C., wishes to state that the use of his name 
as President-elect of the American College 


of Radiology and Physiotherapy is without 
his consent. 


At the annual meeting of the New Eng- 
land Roentgen Society, May 23, the follow- 
ing officers were elected for the year 1924- 
25: Dr. Frederick W. O’Brien, Boston, 
President; Dr. Philip H. Cook, Worcester, 
Vice-president; Dr. Frank E. Wheatley, 
Boston, Secretary and Treasurer; Dr. Har- 
vey Van Allen, Springfield, Member of 
Executive Committee. 

Mrs. Harlan Page Mills of Phoenix, Ari- 
zona, passed away on April 16, 1924, at 
the age of fifty, the cause of death being 
heart failure following pneumonia. Dr. 
and Mrs. Mills were the parents of two 
sons, aged seventeen and nineteen. Fellow 
members of the Radiological Society of 
North America extend to Dr. Mills and to 
his sons sincere sympathy in their loss. 
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Refinement in diagnosis.—In addition to 
supplanting surgery as the method of choice in 
a number of types of malignancy, irradiation 
has greatly limited the field of application of 
radical surgery in many others. The use of 
X-rays and radium, therefore, has made greater 
refinement in diagnosis essential. To this end 
the patient’s welfare is best conserved by obtain- 
ing the co-operation and knowledge of the in- 
ternist, pathologist, surgeon and roentgenologist. 


W. W. Warkins, M.D. 


X-ray Treatment of Cancer. B. E. Rhudy. 
Va. Med. Monthly, Oct., 1923, p. 444. 





Pernicious anemia.—In the case of a woman, 
aged 48, an old sufferer from pernicious ane- 
mia, Haggeney states that a single exposure of 
the spleen to a stimulating dose of roentgen 
rays, 14 H.E.D. = 60 F. with 3 mm. aluminum 
filter was made. Within one week following 
this single treatment there was an increase in 
the hemoglobin from 27 to 30 per cent and 
the red blood corpuscles increased from 2,500,- 
000 to 2,950,000. 

In the case of a man of 62 who was treated 
by thorium X injections, blood infusions, etc., 
a series of eight irradiations over the large tubal 


bones increased the hemoglobin from 22 to 45 
per cent and the red corpuscles from 2,500,000 
to 2,950,000. i 

In this latter case there was a relapse of ane- 
mia a few months later.—Roentgen-ray Treat- 
ment of Pernicious Anemia (Behandlung der 
pernizioesen Anaemie durch Roentgenbestrahl- 
ung der Milz). P. Haggeney. Mediz. Klin., 
Berlin, Sept. 3, 1922, p. 1141. 


Reaction of Paratonsillar Tissues to Ton- 
sillectomy. — Post - tonsillectomy lung abscess 
was first mentioned by Richardson eleven years 
ago. Recently, Moore has collected 202 instances 
from the literature. Among his conclusions are: 
cent; left lower, 19 per cent), being almost the 
monia or infection following general opera- 
mentals were carried out to determine the actual 

Reaction of the Paratonsillar Tissues to Ton- 
sillectomy. A Study in the Etiology of Post- 
tonsillectomy Pulmonary Abscess. George Fet- 
terolf. Am. Jour. Med. Sci., Dec., 1923, p. 802. 


Thyrotoxicosis.—It is now almost univer- 
sally conceded that the basal metabolic rate is 
the most reliable single test in thyrotoxic cases, 
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and its fluctuations are accompanied by sub- 
jective and other objective changes in the 
patient’s condition. Since September, 1920, 
most of the patients receiving X-ray treatment 
for thyrotoxicosis at St. Luke’s Hospital, San 
Francisco, have had one or more determinations 
of the basal metabolic rate. The X-ray depart- 
ment will not now irradiate any thyroids without 
a preliminary estimation of the basal metabolic 
rate and redeterminations of the rate at regular 
intervals, as this is the only safe policy. 

Of the 50 patients treated by X-ray, 21 were 
classed as cured, 10 as improved, 8 without 
change, 3 not known, and 8 still under treat- 
ment. 

X-ray seems to be effective in reducing the 
metabolic rate, together with the toxic signs and 
symptoms in thyrotoxic patients. 

A period of three to six months is necessary 
to secure marked improvement or return to nor- 
mal: the higher the initial rate the longer must 
be the period of treatment. No patients were 
made worse by irradiation and no myxedemas 
resulted. No deaths have occurred in this series 
of patients treated with X-ray alone. In 30 
parallel cases treated surgically, there were 4 
deaths, a mortality rate of 13 per cent. The 
8 cases reported as showing no change were 
operated upon before treatment had been per- 
sisted in long enough to show marked improve- 
ment, the attending surgeon’s estimate being 
accepted. 

W. W. Warkins, M.D. 

Roentgen-ray Therapy in Thyrotoxicosis; Its 
Effect as Measured by the Basal Metabolic Rate. 
J. Marion Read. Calif. St. Jr. Med., Jan., 1924, 
p. 10. 

Animal experimentation.—To determine 
whether or not the effect of X-rays on the mu- 
cosa of the small intestines of dogs could be 
duplicated in other animals, a number of other 
laboratory animals were subjected to like ex- 
periments. The animals used were dogs, cats. 
rabbits, guinea pigs, rats, birds, reptiles and 
frogs. All gave evidence of a similar reaction. 
suggesting the possibility of a similar reaction 
in man. There is no evidence that intoxica- 
tion and intestinal injury are modified by body 
weight or body surface. 

These experiments show that the common 
laboratory animals are about equally sensitive 
to the X-ray given over the abdomen. The 


clinical reaction following a M.L.D. is very sim- 
ilar and the intestinal pathology almost iden- 
tical. The rat and guinea pig are slightly more 
sensitive to the X-ray than are the dog, cat or 
rabbit. 

By contrast, birds, frogs, and reptiles are very 
resistant to the X-ray and may tolerate two or 
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three doses of radiation lethal for dogs. We 
can offer no convincing explanation for this fact 
which is discussed above. 

These data strengthen our belief in the scat. 
tered and incomplete observations on human 
cases, which indicate that the human intestinal 
tract is likewise sensitive to radiation. This fact 
must be given careful consideration in condi- 
tions where abdominal or pelvic radiation is be. 
ing used, because such injury done to intestinal 
epithelium is always serious and in some cases 
irreparable. 

L. R. Sante, M.D. 

Intestinal Lesions and Acute Intoxication Pro- 
duced by Radiation in a Variety of Animals. 
S. L. Warren and G. H. Whipple. Jour. of 
Exper. Med., Dec., 1923, p. 741. 


Hyperthyroidism.—This paper, said to be 
the author’s first paper on this subject, repre- 
sents the conclusions of twenty years of careful, 
conscientious work and observation. He com- 
ments favorably on Richardson’s article in the 
March, 1923, number of the Journal of the 
American Medical Association, as showing a 
firm grasp of the pathological and clinical side 
of the subject and an understanding of the ends 
at which treatment should be aimed. The au- 
thor dissents from the surgical aspect of the 
treatment. 

For the consideration of treatment, goiter is 
divided into two groups: (1) the large non-toxic 
goiters which are not relieved by X-ray treat- 
ment but demand surgery, and (2) the toxic 
group without pressure symptoms, which can be 
relieved by X-ray treatment. Where there are 
mixtures of the two types, X-ray will relieve the 
toxicity, but not the tumor. The battleground 
between surgery and X-ray is over the cases in 
which the tumor is not bothering the patient, 
but in which there are definite toxic symptoms 
due to increase of the gland function, and rec- 
ognized by rapid pulse, tremor, a psychosis in 
which fear predominates, loss of weight, profuse 
perspiration, and increased basal metabolic rate. 
Such cases can best be treated by the roentgen 
ray. 

Treatments of to-day are rest and time, med- 
ical, surgical and X-ray. 

The author commends the honesty of Rich- 
ardson, as contrasted with that of some other 
surgeons. Richardson states, referring to opera- 
tion following the use of the X-ray, “In these 
cases there has been no appreciable increase in 
difficulty of operation. The gland has not been 
adherent to the anterior muscles. The only 
change I have noted has been a somewhat firmer 
consistency of the gland, and possibly a slight 
increase in fixation posteriorly. The increased 














operative difficulty has been no more than after 
preliminary ligation.” 

A diagnosis is the first and most important 
factor in the treatment of goiter. Any man may 
have fine statistics if he will treat cases with 
metabolic rates already within normal limits. 

The X-ray can be used to destroy the glandu- 
lar tissue of the thyroid gradually and under 
constant control, and, when compared with the 
guesswork removal of glandular substance by 
surgery, is like preparing a piece of wood by 
using an axe or shaping it with a plane. 

Treatment should extend over a long period 
of time and the patient should be under constant 
observation, with every factor of the case treated. 
Results can be predicted, but not the time in 
which they can be secured. 

Technic: Nine-inch gap (132 k.v. by sphere 
gap); 5 milliamperes; 4 mm. al. filter; 12-inch 
distance; 8-min. exposure over each lobe of thy- 
roid and over the thymus, separately; avoid 
overlapping and use large areas. Repeat this 
treatment every three weeks, carefully protecting 
the larynx. 

Aside from the removal of the tumor mass, 
exophthalmic goiter and hyperthyroidism can be 
better, more surely and more safely controlled 
by the proper use of X-ray than by any surgical 
operation known to-day. The only lesions treat- 
ed so satisfactorily are carbuncle, fibroid of the 
uterus and tuberculous glands. 


W. W. Watkins, M.D. 


X-ray Therapy in Toxic Hyperthyroidism. 
H. Kennon Dunham. Ohio St. Med. Jour., Oct.. 
1923, p. 713. 


The intestinal epithelium.—It has been ac- 
cepted by all up to the present time that the 
covering mucosal epithelium of the intestinal 
tract is a very important, if not the all-impor- 
tant, barrier which guards the underlying tis- 
sues, lymph and blood stream from an over- 
whelming invasion of bacteria. By experiment, 
the authors have shown that this may be wiped 
out entirely without the expected overwhelming 
invasion occurring. In a previous communica- 
tion the authors have shown the influence of 
large doses of X-ray upon the epithelium of 
the small intestines. Suitable dosage in dogs 
will cause the epithelium to almost completely 
disappear. It is difficult to believe that under 
such conditions the animal is not overwhelmed 
by bacterial invasion, but this does not follow 
and the inflammatory reaction is surprisingly 
slight. From cultures made at various times of 
the tissues of dogs in which the abdomen had 
been previously irradiated, it was found that 
even with the destruction of the intestinal mu- 
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cosa, invasion of the body by bacterial growth 
did not occur. 

The X-ray has a specific effect on the epi- 
thelium lining the crypts and covering the villi 
of the small intestine. A suitable dose of X-ray 
will destroy this epithelium in large measure. 
leaving empty crypts and naked villi exposed to 
swarms of bacteria in the intestine. Subse- 
quently one does not observe an overwhelming 
invasion of the tissues, lymph, and blood by 
intestinal bacteria. It seems obvious, therefore. 
that the intestinal epithelium is not the all- 
important barrier which protects the tissues from 
invasion by intestinal bacteria. 

L. R. Sante, M.D. 

Bacterial Invasion of the Blood Stream as In- 
fluenced by X-ray Destruction of the Mucosal 
Epithelium of the Small Intestine. S. L. Warren 
and G. H. Whipple. Jour. of Exper. Med., Dec.. 
1923, p. 713. 

Pertussis.—In recent months all cases of per- 
tussis coming to the Stanford Children’s Clinic 
have been referred to the X-ray department. 
They were given from one to three exposures. 
at weekly intervals, of one-fourth the erythema 
dose—20 mam., 12 in. T-S dist., 984 s.g., 14 
mm. copper filter over large area of chest, both 
front and back. Twenty-four patients have been 
so treated and observed long enough to warrant 
conclusions. Four cases showed remarkable 
improvement after the initial treatment, ten were 
markedly better after two treatments, eight 
showed gradual improvement, two not being re- 
lieved even after three treatments. The most 
constant effect was the prompt cessation of vom- 
iting which occurred in some cases where cough 
was not relieved. The definite improvement 
secured in many patients and the prompt and 
almost complete relief obtained in a few is a 
positive gain in the treatment of this disease. 

Protocols of the twenty-four cases treated are 
summarized by the authors. 

W. W. Watkins, M.D. 

Notes on the X-ray Treatment of Whooping 
Cough. John J. Kingston and Harold K. Faber. 
Calif. St. Jour. of Med., Oct., 1923, p. 429. 

Bone tumors.—In spite of the many excel- 
lent publications on tumors of bone in the recent 
literature, the surgeon is often puzzled as to the 
diagnosis. 

Excellent and full reports are given of ten 
cases of bone tumor occurring in the authors’ 
experience, with clinical history, X-ray and 
pathological examination. 

From our study of this group of cases, we 
are impressed with the difficulties which con- 
front the average surgeon in arriving at the 
proper diagnosis and deciding on the proper 











88 RADIOLOGY 


treatment in any group of bone tumors. Cer- 
tain growths are well defined and conform to 
type; but there are so many exceptions to the 
rule that each case must be most carefully 
studied and weighed before action is taken. 
Were we to trust to the roentgen-ray picture for 
our diagnosis, we would be deceived in a num- 
ber of instances; were we to depend on micro- 
scopic section alone, especially at the operating 
table itself, we would be often misled. And 
the clinical behavior may at times be confusing, 
although in general it is a most valuable index. 
By considering all methods, weighing them care- 
fully, our decision must be arrived at, and then 
in many cases the only true test we have is that 
of time. The surgeon who will perhaps make 
the fewest mistakes will combine a knowledge 
of the gross and microscopic appearance and 
clinical behavior of the commoner types of bone 
tumor. We agree with Ewing that “the gross 
anatomy of the lesion is often a safer guide than 
the variable and uncertain structure of a small 
piece of tissue.” This experience can be ob- 
tained only through the collection and study of 
a group of these neoplasms, such as is planned 
by the Registry for Bone Sarcomas. The Reg- 
istry would confer a great boon on surgeons if 
a series of accurately drawn and colored plates 
of the various types of growth were published 
and placed on sale so that operators could know 
what “the currant jelly” of the giant cell, etc., 
actually looks like in the gross. Many such col- 
ored plates would undoubtedly be published in 
case reports were it not for the expense, and 
contributions of this kind to the Registry could 
no doubt be obtained. 

It would be a fairer test of the value of the 
Registry if the diagnosis could be given from the 
available information that the clinician has; 
namely, clinical history, roentgen-ray findings 
and pathology. When the end-result is likewise 
known, judgment is not in some cases so diffi- 
cult. We feel also that through the Registry 
we may get a point of view which may not rep- 
resent the whole truth on the subject, as there 
are undoubtedly many men who have amputated 
limbs for bone tumors, and for one reason or 
other, medicolegal, for example, do not wish too 
close an investigation as to the nature of the 
tumor removed. In this way, many of the real 


cases of cure in amputation for osteogenic sar- 
coma may be hidden under a bushel of failures. 

Finally, when the tumor has had a very rapid 
growth and has progressed extensively when first 
seen, more conservative treatment with radio- 
therapy and other measures, at least until we 
get more information, would seem to meet the 


situation better than the radical amputations of 
the past. 
L. R. Sante, M.D. 
A Clinical and Pathologic Study of Ten Bone 
Tumors. John J. Morton and William C. Duffy. 
Archiv. of Surg., Nov., 1923, p. 469. 





Treatment for enlarged thymus.—The en. 
larged thymus may be diagnosed by physical 
signs, but the X-ray furnishes the most reliable 
data. A shadow in the upper mediastinum, 
which disappears or shrinks under treatment, 
may be regarded as an enlarged thymus, and if 
it does not diminish under X-ray treatment, it 
is not a thymus. All cases of enlarged thymus 
should receive treatment, because thymus death 
may occur suddenly, even after the patient 
reaches adult life. 

Proper technic for examination and treatment 
must be observed. For exposures, center over 
the upper border of first rib. For treatment, 
spark gap 8 inches, distance 10 inches, 7 ma. 
of current for 414 minutes (filter?). In this 
series of cases, treatment was given fortnightly. 
There was a variability in course of the symp- 
toms, though the treatment is apparently pro- 
ducing good results in some cases, and should 
be the routine treatment. 


W. W. Warkins, M.D. 


Diagnosis and Treatment of Enlarged Thymus 
in Children. Howard Spohn. Northwest Med., 
Nov., 1923, p. 392. 


Trichobezoars in the stomach.—Trichobe- 
zoars are of rare occurrence and are found only 
in insane, feeble-minded or hysterical individ- 
uals. A tumor in the epigastrium is found on 
examination. It runs transversely, is of solid 
consistency, of the same shape as the stomach, 
and is mobile. The roentgen picture is quite 
pathognomonic. After the ingestion of the barium 
meal one observes a large defect in the gastric 
shadow extending throughout the stomach. It 
lacks the characteristic irregular, indented and 
constant contours of true tumors and changes in 
appearance as manual pressure is applied. One 
can ascertain by pressure the presence of a mov- 
able foreign body in the stomach and can push 
it up to a greater or lesser extent above the level 
of the barium, where the shadow of the upper 
portion of the foreign body becomes outlined 
against the air bubble in the cardia. The tumor 
has, as a rule, a reticular appearance, due to 
adherent portions of barium producing broad 
and narrow stripes which cross one another 
irregularly. The hook shape of the tumor is 
also characteristic. 

The author reports one case, a girl 8 years 
of age, in which the roentgen diagnosis of 














trichobezoar was made on the characteristic find- 
ings. The diagnosis was confirmed at operation. 


J. D. Camp, M.D. 


Trichobezoars in the Stomach and Their Dem- 
onstration by Roentgen Examination. C. M. 
Rovsing. Acta Radiologica, II, 1923, p. 491. 


Thymus gland enlargement.—Hyperplasia 
of the thymus gland in infants occurs much 
more often than is ordinarily supposed and 
causes symptoms in the majority of instances. 
In twenty cases reported, fifteen were females, 
and the mother or nurse voluntarily reported 
symptoms that could be explained by thymic 
enlargement. Ages varied between 2 days and 
6 months. In all patients with symptoms refer- 
able to enlarged thymus but without findings on 
percussion, radiographs were made, since this 
is the only confirmatory means of diagnosis. 

X-ray work was done by Drs. Ward and Betts. 
Infant was first fluoroscoped and then roentgen- 
ogram was made with infant on the back, body 
straight so that vertebral column was in mid- 
line, arms held by the side and head slightly 
retracted. The tube distance was 30 inches. 

For treatment, infant is kept in same position 
and feet restrained by a sandbag. Target-skin 
distance of 9 inches, spark gap of 7 inches, 
5 ma. and 3 mm. aluminum filter, for five min- 
utes over thymic area. One treatment has usu- 
ally been found sufficient, weekly intervals being 
used if subsequent treatments are required. 

W. W. Watkins, M.D. 


Thymus Gland Enlargement in Infants. E. J. 
Barnett. Northwest Med., Nov., 1923, p. 387. 





Treatment of epitheliomata.— The best 
method of attack should be adapted to the indi- 
vidual patient, after consultation of family phy- 
sician, surgeon and radiologist. 

All warts, crusts, moles, which persist or re- 
cur, and fissures should be removed, by thorough 
destruction, and for this nothing equals electro- 
coagulation. The author has never seen a mole 
develop into cancer after such treatment. Basal- 
cell epitheliomata are best destroyed by electro- 
coagulation, followed by X-rays or radium to 
the extent of erythema dose. If so treated before 
they have extended to the deeper structures, all 
should be cured. 

Basal-cell epitheliomata of the eyelids are best 
treated with radium. 

Squamous-cell epithelioma of the skin usually 
involves the temporal region, the neck, or the 
backs of the hands. Most thorough treatment is 
required by radium or deep X-rays to the adja- 
cent lymphatics and glands, with thorough local 
destruction of the carcinoma by electrocoagula- 
tion. 
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Electrocoagulation of epithelioma of the lip, 
combined with high voltage X-rays or radium 
over the adjacent tissues and associated lym- 
phatic areas, gives more satisfactory results than 
any other treatment. If lymph nodes are 
already palpable, they should be treated by ra- 
dium or X-rays to the surface, and after two 
or three weeks, radium needles into the lymph 
nodes up to 80 or 100 mgh. for each cubic 
centimeter of lesion, or else the glands should 
be thoroughly removed surgically at this stage. 
A similar combination is the best treatment for 
carcinoma of the tongue. 

In operable carcinoma of the breast, pre-oper- 
ative high voltage irradiation, with operation at 
end of two weeks, followed by another course 
of high voltage irradiation, is the treatment of 
choice. 

Carcinoma of the uterus can best be treated 
by radium and high voltage irradiation. 

Great skill is necessary in the proper use of 
radium and high voltage X-rays. 

W. W. Watkins, M.D. 

Malignant Disease and Its Treatment by the 
X-rays, Radium and Electrocoagulation. George 
E. Pfahler. Northwest Med., Dec., 1923, p. 432. 





Radium therapy for cancer of the cervix. 
—Reviews the work of Frankl, of Vienna, on 
histological changes and presents illustrations of 
sections from three patients. Frankl studied 
sections taken at intervals of two to five days 
after treatment up to two months after treat- 
ment. About three days after radium applica- 
tion, there is edema of the cancer cells, followed 
within a few days by breaking up of the chro- 
matin threads of the nucleus, liquefaction of the 
chromatin, loss of staining power, loss of cell 
outline, and at the end of two weeks only a gran- 
ular debris is left. This took place within a 
radius of two centimeters of the radium tube. 
During the next four weeks, tissue reaction went 
through the stages of polynuclear increase, fibro- 
blastic proliferation, and replacement of tumor 
cells by a dense highly cellular fibrous tissue. 
This process must, of course, continue beyond 
the six weeks mentioned, and probably a year 
would be required to complete the process. 

W. W. Warkins, M.D. 

The Action of Radium upon Cancer of the 
Cervix. Theodore Zbinden. Ohio St. Med. 
Jour., Jan., 1924, p. 14. 





Cancer of the uterus.—“The combined ex- 
perience of gynecologists with irradiation is 
now sufficient to warrant the statement that irra- 
diation must be the agent of choice in a much 
larger percentage of cases than formerly, and 
that the extended radical dissections by surgery 
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will be resorted to with less and less frequency 
by the conscientious worker.” 

All cases of cancer of the fundus and body 
of the uterus are surgical and should have a 
complete hysterectomy with or without bilateral 
salpingo-oophorectomy, as indicated. 

Surgery should also be chosen in the very 
early cases of cancer of the cervix, provided the 
disease is confined within the same. 

Irradiation is the agent of choice when the 
disease is not confined within the uterus. Ra- 
dium for cases permitting application close to 
the disease; X-ray for those needing deeper 
action, and to be used in many cases as an 
adjunct to radium treatments. 

Nothing is to be gained by post-operative ap- 
plications of radium, but deep X-ray treatmenis 
probably offer an additional security. 

Cases that have done well under irradiations 
will probably not be benefited by surgery. 

Early treatment is the most important factor 
of the entire subject. 

W. W. Warkxins, M.D. 

Treatment of Cancer of the Uterus. Charles 
W. Moots. Ohio St. Med. Jour., Jan., 1924, 
p- 10. 


The optic canal.—Anatomic and radiographic 
examinations have been made in a considerable 
number of normal patients to determine the nor- 


mal relationship of the optic canal to the sur- 
rounding structures, especially the ethmoid and 


sphenoid cells. Normal variations are noted 
and their significance pointed out. In thirty 
cases of optic atrophy the canals involved were 
much smaller than normal. The technic for 
radiographing the optic foramen, with its 
proper relationship to the surrounding struc- 
tures, is given as follows: 

The position in which patient is placed for a 
radiograph of the optic canal is of extreme im- 
portance, as a slight variation in the position 
would so change the outline of the canal as to 
render its measurements worthless. Hold a dry 
skull in the hand and look at the optic canal 
through the lower outer quadrant of the bony 
rim of the orbit. The optic canal in the living 
subject can be thrown into this area when the 
patient is lying face down, with the malar bone, 
nose and lower jaw touching the plate, the cen- 
tral ray directed straight down. If the upper 
rim of the orbit is allowed to touch the plate, 
the optic canal will be thrown too high in the 
bony frame of the orbit and will be distorted. 
The diameter of an optic canal of 5 mm. would 
be enlarged about 14 mm. in the radiograph of 
a living subject. 

CONCLUSIONS 

The normal optic canal is practically 5.5 mm. 

in diameter. It varies from 3.5 to 6.5 mm. 


Extensive pneumatization about the canal is usu. | 
ally associated with narrowing. When the 
lesser wing above the canal is more extensively 7 
pneumatized than other regions, the canal ig ~ 
flattened on top. If the region beneath the canal 
is also pneumatized it becomes oval, while in the © 
rather rare instances where the bridge formed | 
by the lateral root of the lesser wing of the 
sphenoid is also pneumatized, it assumes 
somewhat triangular shape. Any irregularity 
in the contour of the canal, from whatever cause,” 
produces a diminution in its caliber, and ren- 
ders its contents more susceptible to infections — 
from the sinuses surrounding it. It seemed to © 
be a fairly constant rule that the smaller the © 
canal the more extensive the pneumatization, © 
It should also be emphasized that small canals ~ 
may be round, even though surrounded by pneu. © 
matic sinuses, so that the shape, while not all- 
important, usually indicates susceptibility to 
infection. 

The films of the canal are many times misin- 
terpreted, due to faulty position. The image of © 
the canal should always appear in the lower ~ 
outer quadrant of the orbit. While the films of 7 
only about thirty patients with optic nerve in- 7 
volvement have been studied, the conclusions ~ 
from these indicate that the smaller the canal 
the more the danger of permanent loss of vision ~ 
and the greater the necessity for operation. The ~ 
size of the canals is most valuable in making a — 
differential diagnosis, for large canals immedi- — 
ately lead one to look elsewhere than in the © 
accessory sinuses for the cause of the amblyopia. ~ 
This has already proved of great value in two © 
recent cases, one due to multiple sclerosis and ~ 
the other to an enlarged pituitary, although both ~ 
cases had marked pathology in the nose. If | 
future cases substantiate the findings in those ~ 
already studied, it will mean that a canal of 7 
4 mm. or less, in a case of severe optic nerve — 
involvement, indicates the necessity for immedi- 
ate ventilation of the posterior sinuses to pre ~ 
vent permanent atrophy, unless some other 7 
definite focus can be found. A 4.5 mm. canal | 
gives greater leeway for study and investiga- ~ 
tion. Optic atrophy is less to be feared. A | 
5 mm. canal would probably recover from © 
almost any acute attack, either spontaneously or — 
under local treatment. Then if some focus of 7 
infection is found, diseased teeth or tonsils, for ~ 
instance, it should be removed as a preventive ~ 
against recurrences. 


L. R. Sante, M.D. 


An Anatomic and X-ray Study of the Optie 
Canal in Cases of Optic Nerve Involvement. ~ 
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